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10 Atoms, Molecules, and Related Topics 


Atomic Structure and Spectra (see also 15, 22, and 23) 

11.2 Atomic Structure Theory 

11.4 Fine and Hyperfine Spectra (see also 5(2—5).1) 

11.6 X Rays (see also 42.1) 

Molecular Structure and Spectra (see also 15) 

12.5 Chemical Physics 

Atomic and Molecular Collisions 

13.2 With Incident Ions 

13.4 With Incident Electrons 

Radiative Processes; Polarization and Resonance; Bremsstrahlung 
(see also 21) 

Positronium, Muonium, and Mesonic Atoms and Molecules (see 
also 25) 


20 Atoms, Nuclei, and Particles in Matter 


Magnetic Resonance (see also 14, 4(6—9).6, and 49.7) 
21.2 Paramagnetic Resonance 

21.4 Nuclear Resonance 

Spectra of Ions 

Stimulated Emission; Lasers and Masers (see also 44.4 and 62.4) 
23.2 Gas 

23.4 Solid 

Recoilless Absorption and Gamma-Ray Emission 
Positron Annihilation (see also 15) 

Electron and lon Emission (see also 42.2) 

Range and Energy Loss (see also 13 and 43.2) 


30 Fluids, Thermodynamics, and Related Topics 


General Theory of Fluids (see also 41.1 and 51.4) 

Fluid Structure, Properties, and Dynamics (see also 33 and 35.5) 

32.2 Gases 

32.4 Liquids 

Thermodynamics and Statistical Physics (see also 42.4) 

33.5 Irreversible, Transport, and Stochastic Processes (see also 
45) 

Liquid and Solid Helium (see also 31) 

Plasmas (see also 41.1) 

35.5 Gas Discharges (see also 13) 

Atmospheric Physics (see also 61.2) 


40 Solids 


Collective Effects and Critical Phenomena (see also 4(6—9).1) 
41.1 Electron Correlations; Plasma Effects (see also 35) 
41.2 Critical Phenomena (see also 32.4 and 41.4) 

41.3 Long-Range Magnetic Order (see also 49) 


41.4 Superconductivity—Theory (see also 31) 

41.5 Superconductivity -Experiment 

Crystal Structure and Lattice Properties (see also 4(6—9).2) 

42.1 Structure and Symmetries; Diffraction 

42.2 Surfaces, Interfaces, and Films; Growth (see also 26) 

42.3 Lattice Dynamics (see also 45) 

42.4 Static Thermal and Mechanical Properties (see also 33) 

Imperfections and Impurities; Alloys (see also 4(6—9).3) 

43.1 Defects and Dislocations (see also 48.7) 

43.2 Radiation Damage (see also 27) 

43.3 Impurities (see also 43.5) 

43.4 Atomic Diffusion and Mobility (see also 33.5) 

43.5 Alloys (see also 43.3) 

Electronic Structure and Properties (see also 4(6—9).4) 

44.1 Electron States: Band Structure (see also 45) 

44.2 Electric and Magnetic Susceptibilities and Polarizations 
(see also 49.8) 

44.3 Optical Emission and Absorption (see also 11, 12, 22, and 
48.7) 

44.4 Optical Propagation and Properties (see also 23) 

Transport Properties (see also 33.5 and 4(6—9).5) 

45.1 Acoustical Propagation (see also 42.3) 

45.2 Thermal Conduction (see also 42.3) 

45.3 Electrical Conduction (see also 44.1) 

45.4 Magnetotransport Effects (see also 44.1) 

Metals and Semimetals (see also 49) 

46.1 Collective and Critical Effects (see also 41) 

46.2 Crystal Structure and Properties (see also 42) 

46.3 Imperfections and Impurities: Alloys (see also 43) 

46.4 Electronic Structure and Properties (see also 44) 

46.5 Transport Properties (see also 45) 

46.6 Atoms, Nuclei, and Particles in Metals (see also 20) 

46.7 Semimetals 

Semiconductors 

47.1 Collective and Critical Effects (see also 41) 

47.2 Crystal Structure and Properties (see also 42) 

47.3 Imperfections and Impurities; Doping (see also 43) 

47.4 Electronic Structure and Properties (see also 44) 

47.5 Transport Properties (see also 45) 

47.6 Atoms, Nuclei, and Particles in Semiconductors (see also 20) 

insulators (see also 34 and 49) 

48.1 Collective and Critical Effects (see also 41) 

48.2 Crystal Structure and Properties (see also 42) 

48.3 Imperfections and Impurities; Amorphous Solids (see 
also 43) 

48.4 Electronic Structure and Properties (see also 44) 

48.5 Transport Properties (see also 45) 

48.6 Atoms, Nuclei, and Particles in Insulators (see also 20) 

48.7 Color Centers (see also 43.2) 
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49 Magnetic Materials and Ferroelectrics (see also 41.3) 


49.1 Collective and Critical Effects (see also 41) 

49.2 Crystal Structure and Properties (see also 42) 

49.3 Imperfections and Impurities; Alloys (see also 43) 

49.4 Electronic Structure and Properties (see also 44) 

49.5 Transport Properties (see also 45) 

49.6 Atoms, Nuclei, and Particles in Magnetic Materials (see also 
20) 

49.7 Ferro-, Ferri-, and Antiferromagnetic Resonance (see also 
21) 

49.8 Ferroelectrics (see also 44.2) 


50 Nuclei 


Nuclear Theory 

$1.2 Nuclear Structure 

51.4 Nuclear Matter (see also 31) 

$1.6 Nuclear Reactions and Scattering (see also 65) 

Nuclei with A <5 

$2.1 Properties; Mass, Abundance, Moments, and Spin (see 
also 11.4 and 21.4) 

$2.2 Spectroscopy; Decay, Energy Levels, and Transitions 

52.3 Nuclear Reactions and Scattering—of Photons 

52.4 of Leptons 

$2.5 of Mesons and Hyperoris 

52.6 of Nucleons 

$2.7 of Deuterons and Tritons 

52.8 of He? and Hea) 

Nuclei with6<A < 19 

53.1 Properties; Mass, Abundance, Moments, and Spin (see 
also 11.4 and 21.4) 

53.2 Spectroscopy; Decay, Energy Levels, and Transitions 

53.3 Nuclear Reactions and Scattering—of Photons 

53.4 of Leptons, Mesons, and Hyperons 

53.5 of Protons 

53.6 of Neutrons 

$3.7 ———of Deuterons and Tritons 

53.8 of He? and He(a) 

53.9 of Heavy Nuclei 

Nuclei with 20 <A < 89 

54.1 Properties; Mass, Abundance, Moments, and Spin 
(see also 11.4 and 21.4) 

54.2 Spectroscopy; Decay, Energy Levels, and Transitions 

$4.3 Nuclear Reactions and Scattering—of Photons 

54.4 of Leptons, Mesons, and Hyperons 

54.5 of Protons 

54.6 of Neutrons 
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$4.7 of Deuterons and Tritons 

54.8 of He? and He(a) 

54.9 of Heavy Nuclei 

Nuclei with 90 <A 

55.1 Properties: Mass, Abundance, Moments, and Spin (see 
also 11.4 and 21.4) 

55.2 Spectroscopy: Decay, Energy Levels, and Transitions 

55.3 Nuclear Reactions and Scattering—of Photons 

55.4 of Leptons, Mesons, and Hyperons 

55.5 of Protons 

55.6 of Neutrons 

55.7 ———of Deuterons and Tritons 

55.8 ——of He*® and Hea) 

55.9 of Heavy Nuclei 

Nuclear Fission 


60 Elementary Particles and Fields 


Extraterrestrial Physics: Gravitation 

61.2 Cosmic Rays (see also 61.4) 

61.4 Astrophysics (see also 61.2 and 61.6) 

61.6 Gravitation and General Relativity 

Classical Physics and Quantum Theory 

62.2 Mechanics and Acoustics: Special Relativity (see also 45.1) 

62.4 Electromagnetism and Optics (see also 23, 44.4, and 62.8) 

62.6 General Quantum Mechanics (see also 62.8) 

62.8 Quantum Electrodynamics and Other Field Theories (see 
also 62.4, 62.6, and 64.4) 

Interactions and Properties (Experiment) (see also 61.2) 

63.2 Weak 

63.4 Electromagnetic 

63.6 Strong——--Induced by Baryons (see also 52.6) 

63.8 Strong-—-— Induced by Mesons (see also 52.5) 

Interactions and Properties (Theory) 

64.2 Weak 

64.4 Electromagnetic 

64.6 Strong (General) 

64.7 Strong (Baryon No. = 0) 

64.8 Strong (Baryon No. = 1) 

64.9 Strong (Baryon No. > 2) (see also 51.6) 

Scattering Theory (see also 51.6) 

65.5 Asymptotic Behavior with Energy 

Symmetries and Invariance Principles 

66.2 Applications to Weak and Electromagnetic Interactions 

66.4 Applications to Strong Interactions 


70 Errata 


Subject Division of The Physical Review 


EACH monthly volume of The Physical Review consists of five text issues and one index 
issue. Each text issue is devoted to a specific subject matter as follows (the capitalized 


word is a short title): 


(1) ATOMS: Atoms; Molecules; Fluids; Plasmas. [Index categories 10, 30] 
(2) SOLIDS I: Atoms, Ions, Nuclei, etc. in Matter; Collective Effects in Solids; Mag- 


netic Materials; Ferroelectrics. (20, 41, 49] 


(3) SOLIDS II: Solid-State Physics not in No. 2. [42—48] 
(4) NUCLEI: Nuclear Structure, Properties, Reactions, and Scattering. [50] 
(S) PARTICLES: Elementary Particles; Fields; Relativity. [60] 
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Acoustics 

Adsorption 

Alloys 

Amorphous Solids 
Antiferroelectric Phenomena 
Antiferromagnetism 
Antiferromagnetic Resonance 
Astrophysics 

Atmospheric Physics 

Atomic Beams 

Atomic Mass and Abundance 
Atomic Structure and Spectra 
Atomic Structure Theory 
Auger Effect 

Band Structure 

Beta Decay 

Bosons, Elementary 

Bosons in Fluids 
Bremsstrahlung 

Brownian Motion 

Cerenkov Effect 

Chemical Effects 

Classical Mechanics 

Cold Emission 

Collective Effects in Solids 
Collective Model of Nuclei 


Collision Processes (see also Scattering) 


Colloids 

Color Centers 

Compton Effect 
Conduction, Electrical 
Conduction, Thermal 
Constants 

Cosmic Radiation 
Cosmology 

Coulomb Excitation 

Critical Phenomena 
Cryogenics 

Crystal Fields 

Crystal Structure and Symmetries 
Crystalline State 

Cyclotron Resonance 
Defects 

de Haas—van Alphen Effect 
Diamagnetism 

Dielectrics and Dielectric Properties 
Diffraction, Electron 
Diffraction, Neutron 
Diffraction, Optical and Microwave 
Diffraction, X-Ray 

Diffusion 

Dislocations 

Dispersion, Optical 
Dispersion Relations 
Dissociation of Molecules 
Dynamics 

Elasticity and Plasticity 
Elasto-Optic Effect 

Electrets 

Electric Breakdown in Fluids 
Electric Breakdown in Solids 


Alphabetical Subject Index 


For identification of code numbers, see the preceding Analytic Subject Index. Note that a reference to a major 
group (e.g., 40) is to be construed as a reference to all subjects in the group (41—49); a reference to an integral num- 
ber (e.g., 41) is to be construed to include its decimal subgroups (41.1, 41.2, etc.); a reference of the form 5(2—5).1 
is to be construed as 52.1, 53.1, 54.1, and 55.1. 


44.1, 4(6—9).4 
51.6, 5(2—5).2 
60 

31, 34 

14, 62.8 

33.5 

27, 62.4 

12.5 

62.2 

26 

41, 4(6-9).1 
$1.2, $1.4 

13 

12.5 

48.7 

11.6, 62.8 
45.3, 4(6—9).5 
45.2, 4(6—9).5 
62 

61.2, 61.4 
61.4, 61.6 

53, 54, 55 

33, 41.2, 4(6-—9).1 
33, 34, 41.4, 41.5 
22, 44 

42.1 

40 

45.4, 4(6—9).5 
43.1, 4(6—9).3 
44.1, 46.4, 49.4 
44.2, 4(6—9).4 
44.2, 4(7—9).4, 49.8 
13.4, 42.1 
32.4, 42.1, 49 
42.1, 62.4 

42.1 

33.5, 43.4 


42.4, 4(6—9).2 
44.4, 4(6—9).4 
49.8 
35.5 
44.2 


Electrical Conductivity 
Electrical Discharges 
Electrical Properties of Solids 
Electrical Resistance 
Electrodynamics 
Electroluminescence 
Electromagnetic Interactions 
Electromagnetic Theory 
Electromagnetic Waves 
Electromagnetism 
Electron Correlations in Solids 
Electron Diffraction 
Electron Emission 
Electron Gas 

Electron Optics 

Electron Spin Resonance 
Electron States 

Electronic Properties of Solids 
Electro-Optical Effects 
Electrostriction 
Elementary-Particle Interactions 
Elementary-Particle Symmetries 
Emulsions 

Emissivity 

Energy Loss of Particles 
Energy States of Atoms 
Energy States of Molecules 
Energy States of Nuclei 
Entropy 

Equations of State 

Errata 

Evaporation 

Excitation of Atoms 
Excitation of Molecules 
Excitation of Nuclei 
Excitons 

F Centers 

Faraday Effect 

Fermi Surface 

Fermions, Elementary 
Fermions in Matter 
Ferrimagnetic Resonance 
Ferrimagnetism 

Ferrites 

Ferroelectric Phenomena 
Ferromagnetic Resonance 
Ferromagnetism 

Field Emission 

Field Theory 

Films, Properties 

Fine Structure 

Fission, Nuclear 
Fluctuation Phenomena 
Fluid Dynamics 

Fluids, Theory of 
Fluorescence 

Fusion, Nuclear 
Galvanomagnetic Effect 
Gas Discharges 

Gases 

Geophysics 


45.3, 4(6—9).5 
26, 35.5 

44.2, 45.3 

45.3, 4(6—9).5 
62.4, 62.8 

44.3, 4(7-9).4 
62.8, 63.4, 64.4, 66.2 
62.4 

23, 44.4, 62.4 
62.4 

41.1, 4(6—9).1 
13.4, 42.1 

26 

31, 35, 41.1, 46.1 
62.4 

14, 21.2, 4(6—9).6 
32.4, 44.1, 4(6-—9).4 
44, 4(6-—9).4 
44.4, 4(6—9).4 
44.2, 4(6-—9).4 
63, 64, 65 

66 

27 

26, 44.3 

27 

11 

12 

$1, 5(2—S).2 
33 

33 

70 

32 

11, 13, 14 

12, 13, 14 

50 

44.3 

48.7 

44.4, 4(7—9).4 
44.1, 46.4, 47.4 
51.4, 60 

31, 41.1, 4(6—9).1 
49.7 

49 

49 

49.8 

49.7 

41.3, 49 

26 

61.6, 62.4, 62.8 
42.2 

11.4 

56 

33.5 

30 

31, 32 

44.3, 4(7—9).4 
35, 52 

45.4 

33.5 

32.2 

36, 61 
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Glasses 

Gravitation 

Gyromagnetization 

Hall Effect 

Heat Capacity 

Heat Conduction 

Heat of Dissociation and Formation 
Heat of Fusion 

Heat of Vaporization 


Heavy Nuclei, Scattering and Reactions 


Helium, Liquid and Solid 
Hydrodynamics 

Hyperfine Structure 
Hyperfragments 

Hyperons 

Hysteresis 

Imperfections in Solids 
Impurities in Solids 
Insulators 

Interfaces 

Internal Conversion 
Internal Friction 
Interstitials 

Ion Emission 

Ionic Collisions 

Ionization 

Ionosphere 

Ions 

Ions and Electrons, Mobility 
Ions in Solids 

Irreversible Processes 
Isobars, Nucleonic 
Isomers, Molecular 
Isomers, Nuclear 
Junctions 

Kinetic Theory of Gases 
Lasers 

Lattice Dynamics 

Liquid Helium 

Liquids 

Long-Range Order 
Low-Temperature Phenomena 
Luminescence 

Magnetic Breakdown 
Magnetic Fields 

Magnetic Materials 
Magnetic Moments 
Magnetic Properties 
Magnetic Resonance 
Magnetoacoustic Effects 
Magnetoelectric Properties 
Magnetohydrodynamics 
Magnetomechanical Effects 
Magneto-Optical Effects 
Magnetoresistance 
Magnetostriction 
Magnetothermal Effects 
Magnetotransport Effects 
Magnons 

Many-Body Theory 
Many-Body Theory of Nuclei 
Masers 

Mass Defects 

Mass Spectroscopy 
Mechanics 

Mechanical Properties of Solids 
Mesonic Atoms and Molecules 
Metals 

Metastable Atoms 
Metastable Molecules 


42, 48.3 

61.6 

21.4 

45.4, 46.5, 47.5, 49.5 
33, 42.4 

33.5, 45.2, 4(6—9).5 
12, 33 

32, 33, 42.4 

32, 33, 42.4 
5(3-5).9 

34 

32 

11.4, 22, 5(2—5).1 
52.5, 53.4, 60 

52.5, $(3—5).4, 60 
49 


43 

43.3 

48, 49 

42.2 

$(2—5).2 

43.1 

43.3, 4(6-9).3 
26 

13.2 

13, 26, 35.5 
36 

13, 22, 35 

13, 43.4 

22, 27 

33.5, 45 

63.6, 63.8, 64.6 
12 

5(2—S).2 
42.2, 47.5 
32.2, 33 

23, 44.4 

42.3, 4(6-—9).2 
34 


32.4 

41.3, 41.4, 49.8 

34, 41.4, 41.5 

44.3, 4(7-9).4 

44.2 

62.4 

49 

14, $(2-5).1 

44.2, 49, 4(6-9).4 
14, 21, 4(6—9).6, 49.7 
45.1, 46.5, 49.5 
45.4, 4(6—9).5 

35 

42.4, 44.2, 4(6-—9).4 
44.4, 4(6—9).4 
45.4, 4(6-—9).5 

42.4, 49.4 

42.4, 44.2, 4(6—9).2 
45.4, 4(6—9).5 

49 


31, 34, 41.4 
$1.2, 51.4 
23, 44.4 
$(2-5).1 
$(2-5).1 
62.2 

42.4, 4(6—9).2 
15 

46, 49 

11 

12 
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Microwaves 

Mobility of Ions and Electrons 
Molecular Aggregates 
Molecular Beams 

Molecular Structure and Spectra 
Moments, Molecular 

Moments, Nuclear 

Mossbauer Effect 

Muonium 

Neutrinos 

Neutron Diffraction 

Noise 

Nuclear Abundance 

Nuclear Decay 

Nuclear Energy Levels 

Nuclear Fission 

Nuclear Forces 

Nuclear Fusion 

Nuclear Isomers 

Nuclear Magnetic Resonance 
Nuclear Matter 

Nuclear Moments and Spin 
Nuclear Photoeffects 

Nuclear Properties 

Nuclear Quadrupole Resonance 


23, 62.4 

13, 43.4, 45.3 
12.5 

13, 14 


12, 14 

21, $(2—5).1 

24 

15 

63.2, 64.2 

32.4, 42.1, 49 
33.5 

5(2-5).1 

5(2—S).2 

5(2-5).2 

56 

$1 

35, $2 

$(2-5).2 

14, 21.4, 4(6-—9).6 
51.4 

5(2-S).1 

$(2-5S).3 

$(2-S).1 

14, 21.4, 4(6—9).6 


Nuclear Reactions (see also Scattering) 50 


Nuclear Relaxation 

Nuclear Spallation 

Nuclear Spectra 

Nuclear Spectra in Solids 

Nuclear Structure Theory 

Nuclear Transitions 

Optical Masers 

Optical Model of Nuclei 

Optical Propagation in Solids 

Optical Properties of Solids 

Optics 

Paramagnetic Resonance 

Paramagnetism 

Pair Production 

Parity 

Particle Resonances 

Phonons 

Phosphors and Phosphorescence 

Photoconductivity 

Photodisintegration 

Photoelasticity 

Photoelectric Effect 

Photomagnetic Effect 

Photomagnetoelectric Effect 

Photovoltaic Effect 

Piezoelectric Effect 

Plasmas 

Plasmons 

Plasticity 

Polarization, Electrical and Magnetic 

Polarons 

Polymers 

Positron Annihilation 

Positronium 

Probability 

Quadrupole Resonance 

Quantum Electrodynamics 

Quantum Mechanics, General 

Radiation Damage in Solids 

Radiative Processes in Atoms and 
Molecules 

Radioactivity 

Radio Astronomy 

Raman Spectra 


21.4, 4(6-9).6 

50 

$(2-5).2 

21.4, 24, 4(6—9).6 
$1 

5(2—5).2 

23, 44.4 

$1.2, 51.6 

44.4, 4(6-9).4 
44.4, 4(6—9).4 
62.4 

21.2, 4(6-—9).6 
44.2, 4(6-—9).4 

60 

5(2-5).2, 63, 64, 66 
63-66 

42.3, 45.1 

44.3, 4(7-9).4 
45.3, 4(6-—9).5 
$(2-5).3 

42.4, 4(6-9).2 

11, 26, 45.3 

45.4, 4(6-9).5 
45.3, 4(6-—9).5 
45.3, 4(6-9).5 
45.3, 4(6—9).5 

35, 41.1 

41.1 

42.4, 4(6-9).2 

14, 44.2 

44.2, 44.4, 4(6—9).4 
12.5, 48.3 

15, 25, 63.4, 64.4 
15 

33.5 

14, 21.4, 4(6-—9).6 
62.8, 64.4 

62.6 

43.2, 4(6—9).3 


14 
5(2—5).2 
61.4 

12 
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Random Processes 

Range and Energy Loss 

Recoilless Absorption and Emission 
Recombination 

Regge Poles 

Relativity, General 

Relativity, Special 

Relaxation Processes 

Resistance, Electrical 

Resonance, Magnetic 

S-Matrix Theory 

Scattering of Atoms and Molecules 
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H. W. Joy. 167, 601 (1968) 

Specific Heat of Pure Zinc and Some Zn-Mn Alloys—Douglas 
L. Martin. 167, 640 (1968) 


46.3 Imperfections and Impurities; Alloys 
see also 43 





Erratum: Low-Temperature Resistivity of Dilute Magnetic 
Impurities in the Presence of Internal Fields—Ralph J. 
Harrison and Michael W. Klein. (154, 540 (1967)] 167, 878 

(1968) 

Specific Heat of Pure Zinc and Some Zn-Mn Alloys—Douglas 

L. Martin. 167, 640 (1968) 

Optical Absorption of Cu,_y_-yZn,Ni, with x <0.25 and 
0.08 < y<0.10 at Room Temperature—Klaus Schréder and 
Kar] Mamola. 167, 658 (1968) 


46.4 Electronic Structure and Properties (see also 44) 





Fermi Surface and Antiferromagnetism in Europium Metal— 
QO. Krogh Andersen and T. L. Loucks. 167, 551 (1968) 
Theory of the Anomalous Specific Heat of Nickel and Copper- 
Nickel Alloys at Low Temperatures—K. H. Bennemann. 
167, 564 (1968) 
Heat Capacity of Aluminum between 2.7 and 20°K—W.-T. 
Berg. 167, 583 (1968) 
Structure in the L,; ,;; Absorption of Aluminum and its Ox- 
ides—K. Codling and R. P. Madden. 167, 587 (1968) 
Excitation of L-Shell Electrons in Al and Al,O, by 20-keV 
Electrons—N. Swanson and C. J. Powell. 167,°592 (1968) 

Calculation of the Band Structure for Copper as a Function 
of Lattice Spacing—Harold L. Davis, J. S. Faulkner, and 
H. W. Joy. 167, 601 (1968) 

Phonon- Assisted Tunneling in Bismuth Tunnel Junction— 

L. Esaki, L. L. Chang, P. J. Stiles, D. F. O’Kane, and 
Nathan Wiser. 167, 637 (1968) 

Specific Heat of Pure Zinc and Some Zn-Mn Alloys—Douglas 
L. Martin. 167, 640 (1968) 

Optical Absorption of Cu,.,_Zn,Ni, with x<0.25 and 
0.08 < y<0.10 at Room Temperature—Klaus Schroder and 
Karl Mamola. 167, 658 (1968) 

Band Structure, Fermi Surface, and Knight Shift of Indium 
Metal—G. D. Gaspari and T. P. Das. 167, 660 (1968) 
Optical Properties of Cobalt—A. Y-C. Yu, T. M. Donovan, 

and W. E. Spicer. 167, 670 (1968) 
Photoemission Studies of the Electronic Structure of Cobalt 
—A. Y-C. Yu and W. E. Spicer. 167, 674 (1968) 


ANALYTIC SUBJECT INDEX 
46.5 Transport Properties (see also 45) 





Transmission of Electromagnetic Waves through a Conduct- : 
ing Slab. II. The Peak at Cyclotron Resonance—G. A. 
Baraff. 167, 625 (1968) 


Ultrasonic Attenuation by Conduction Electrons in Potassium 
—Giovan G. Natale and Isadore Rudnick. 167, 687 (1968) 


46.6 Atoms, Nuclei, and Particles in Metals 
see also 20 





Band Structure, Fermi Surface, and Knight Shift of Indium 
Metal—G. D. Gaspari and T. P. Das. 167, 660 (1968) 


47 SEMICONDUCTORS 


47.1 Collective and Critical Effects (see also 41) 





Raman Scattering by Coupled Optical-Phonon- Plasmon 
Modes in GaAs—B. Tell and R. J. Martin. 167, 381 (1968) 
Light Scattering by Plasmons and Landau Levels of Electron 
Gas in InAs—C. K. N. Patel and R. E. Slusher. 167, 413 

(1968) 


47.2 Crystal Structure and Properties (see also 42) 





Absorption Spectrum of Nickel in Gallium Phosphide—J. M. 
Baranowski, J. W. Allen, and G. L. Pearson. 167, 758 
(1968) 

Statistics for a Semiconductor with an InSb-Type Valence 
Band—R. W. Cunningham. 167, 761 (1968) 

Infrared Absorption in SiC Polytypes—Lyle Patrick. 167, 
809 (1968) 


47.3 Imperfections and Impurities; Doping 
(see also 43) 





Electron-Spin-Resonance and Infrared Studies of Semicon- 
ducting, Rare-Earth-Doped CdF,—P. Eisenberger and 
P. 8S. Pershan. 167, 292 (1968) 

Stepwise Excitation of Luminescence in GaAs—R. C. C. 
Leite. 167, 699 (1968) 

Excitation Spectra of Donors in Aluminum Antimonide—B. T. 
Ahlburn and A. K. Ramdas. 167, 717 (1968) 

Subthreshold Electron Damage in n-Type Germanium— 
Y. Chen and J. W. MacKay. 167, 745 (1968) 

Bombardment- Produced Defects in p-Type Germanium at 
Low Temperatures—T. M. Flanagan and E. E. Klontz. 167, 
789 (1968) 


47.4 Electronic Structure and Properties (see also 44) 





Raman Scattering by Coupled Optical-Phonon— Plasmon 
Modes in GaAs—B. Tell and R. J. Martin. 167, 381 (1968) 
Stepwise Excitation of Luminescence in GaAs—R. C. C. 
Leite. 167, 699 (1968) 
Interband Electro-Optical Properties of Germanium. I. Elec- 
troabsorption—Yoshihiro Hamakawa, F. A. Germano, and 
Paul Handler. 167, 703 (1968) 


Interband Electro-Optical Properties of Germanium. II. 
Electroreflectance—Yoshihiro Hamakawa, Paul Handler, 
and F. A. Germano. 167, 709 (1968) 

Excitation Spectra of Donors in Aluminum Antimonide—B. T. 
Ahblburn and A. K. Ramdas. 167, 717 (1968) 

Exciton Effects in the Electroabsorption of Cadmium Sulfide 
—B. B. Snavely. 167, 730 (1968) 
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Piezoabsorption of Germanium Thin Films above the Funda- 
mental Energy Gap—Rudolf Ludeke and William Paul. 167, 
736 (1968) 

Statistics for a Semiconductor with an InSb-Type Valence 
Band—R. W. Cunningham. 167, 761 (1968) 

Investigation of Energy- Band Structures and Electronic 
Properties of PbS and PbSe—Sohrab Rabii. 167, 801 (1968) 


47.5 Transport Properties (see also 45) 





Thermal Conductivity, Electrical Resistivity, and Seebeck 
Coefficient of Silicon from 100 to 1300°K—W. Fulkerson, 
J. P. Moore, R. K. Williams, R. S. Graves, and D. L. 
McElroy. 167, 765 (1968) 

Theory of Avalanche Breakdown in InSb and InAs—W. P. 
Dumke. 167, 783 (1968) 


47.6 Atoms, Nuclei, and Particles in Semiconductors 
(see also 20) 





Absorption Spectrum of Nickel in Gallium Phosphide—J. M. 
’ Baranowski, J. W. Allen, and G. L. Pearson. 167, 758 
(1968) 
48 INSULATORS (see also 34 and 49) 


48.1 Collective and Critical Effects (see also 41) 





Spin- Lattice Interaction in UO,. II. Theory of the First- 
Order Phase Transition—S. J. Allen. 167, 492 (1968) 

Orientational Order in Solid Ortho-Hydrogen. II. Hexagonal 
Close- Packed Molecular Lattice—Hubert M. James. 167, 
862 (1968) 


48.2 Crystal Structure and Properties (see also 42) 





Crystal Dynamics and Magnetic Excitations in Cobaltous 
Oxide—J. Sakurai, W. J. L. Buyers, R. A. Cowley, and 
G. Dolling. 167, 510 (1968) 

Thermal Expansion of Alkali Halides at Low Temperatures 
—T. H. K. Barron and Alicia Batana. 167, 814 (1968) 

Perturbation Analysis of Three- and Four-Atom Exchange 
Interactions in a Gaussian Effective-Electron Model— 
Erminio Lombardi and Laurens Jansen. 167, 822 (1968) 


Nonlocal Polarization Effects in Vibronic Spectra—W. E. 
Bron and Max Wagner. 167, 841 (1968) 

Rotational Degrees of Freedom of Molecules in Solids. II. 
Thermal Properties of RbCl:CN—J. P. Harrison, P. P. 
Peressini, and R. O. Pohl. 167, 856 (1968) 

Erratum: Pressure Dependence of the Elastic Constants and 
an Experimental Equation of State for CaF,—Paul S. Ho 
and Arthur L. Ruoff. (161, 864 (1967)] 167, 878 (1968) 








48.3 Imperfections and Impurities; Amorphous Solids 
(see also 43) 


Electron-Spin-Resonance and Infrared Studies of Semicon- 
ducting, Rare-Earth-Doped CdF,—P. Eisenberger and 
P. 8. Pershan. 167, 292 (1968) 

Radiation Damage in ZnO Single Crystals—W. E. Vehse, 
W. A. Sibley, F. J. Keller, and Y. Chen. 167, 828 (1968) 

Bulk and Local Elastic Constants of Imperfect Crystals— 
Giorgio Benedek and G. F. Nardelli. 167, 837 (1968) 


48.4 Electronic Structure and Properties (see also 44) 





Structure in the L,, ;,; Absorption of Aluminum and its Ox- 
ides—K. Codling and R. P. Madden. 167, 587 (1968) 
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Excitation of L-Shell Electrons in Al and Al,O, by 20-keV 
Electrons—N. Swanson and C. J. Powell. 167,°592 (1968) 


48.6 Atoms, Nuclei, and Particles in Insulators 
see also 20 





Electron-Spin-Resonance Study of Mn” in CdCl,—H. G. 

Hoeve and D. O. Van Ostenburg. 167, 245 (1968) 

Behavior of the Yb** Ion on Anomalous Sites in Ytterbium- 
Doped Yttrium Iron Garnet—Richard S. Alben. 167, 249 
(1968) 

Theory of Magnetically Induced Electric Field Gradients in 
Cubic Fe**—U. Ganiel and S. Shtrikman. 167, 258 (1968) 

Application of the Statistical Model to Nuclear Magnetic 
Relaxation in Solid Hydrogen—C. C. Sung. 167, 271 (1968) 

Laser Transition Cross Section and Fluorescence Branching 
Ratio for Nd®* in Yttrium Aluminum Garnet—Takashi Kush- 
ida, H. M. Marcos, and J. E. Geusic. 167, 289 (1968) 

Optical and Electron-Spin-Resonance Spectra of Yb*’, Nd®’, 
and Cr” in LiNbO, and LiTaOQ,;—Gerald Burns, D. F. 
O’Kane, and Reuben S. Title. 167, 314 (1968) 

Multiple Electron-Spin Echoes in Ti0,:V“—L. G. Rowan. 
167, 326 (1968) 

Rotational Degrees of Freedom of Molecules in Solids. III. 
Thermal Properties of RbCl:CN—J. P. Harrison, P. P. 
Peressini, and R. O. Pohl. 167, 856 (1968) 


48.7 Color Centers (see also 43.2) 





Pressure Shift of the F Band in Alkali Halides: Ion-Size 
Effects—C. J. Buchenauer and D. B. Fitchen. 167, 846 
(1968) 


49 MAGNETIC MATERIALS AND FERROELECTRICS 
(see also 41.3) 


49.1 Collective and Critical Effects (see also 41) 





Studies of Phase Transitions in Order-Disorder Ferro- 
electrics. Il. Calorimetric Investigations of KD,PO,— 
W. Reese and L. F. May. 167, 504 (1968) 
Relation between the Hyperfine Magnetic Fields and Sub- 
lattice Magnetizations in Fe,O,—F. van der Woude, G. A. 
Sawatzky, and A. H. Morrish. 167, 533 (1968) 


49.2 Crystal Structure and Properties (see also 42) 





Paramagnetic Scattering of Neutrons from a Heisenberg 
System—T. H. Kwon and H. A. Gersch. 167, 458 (1968) 

Holomorphy and Phase Transitions: A Scaling Law for Mag- 
netic Systems—M. H. Coopersmith. 167, 478 (1968) 

Crystal Dynamics and Magnetic Excitations in Cobaltous 
Oxide—J. Sakurai, W. J. L. Buyers, R. A. Cowley, and 
G. Dolling. 167, 510 (1968) 

Mixing of Acoustic and Soft Optic Modes in Ferroelectric 
BaTiO,;—V. DvoFak. 167, 525 (1968) 

Theory of Symmetry Change in Second-Order Phase Transi- 
tions in Perovskite Structure—Fredric E. Goldrich and 
Joseph L. Birman. 167, 528 (1968) 


49.3 Imperfections and Impurities; Alloys 
(see also 43) 


Magnetic Coupling in the Ni-Pd Alloys System—E. C. Woiian. 
167, 461 (1968) 

Coupling between Impurity Spins in a Magnetic Host—Robert 
M. White and C. Michael Hogan. 167, 480 (1968) 
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Susceptibility and Resistivity Studies of Localized Iron Mo- 50 NUCLEI 
ments in Copper—M. D. Daybell and W. A. Steyert. 167, 
536 (1968) 51 NUCLEAR THEORY 
Theory of the Anomalous Specific Heat of Nickel and Copper- 
Nickel Alloys at Low Temperatures—K. H. Bennemann. 51.2 Nuclear Structure 
167, 564 (1968) 





Thomas-Fermi Theory of Nuclei—H. A. Bethe. 167, 879 
49.4 Electronic Structure and Properties (see also 44) (1968) 
Spin-Orbit Doublet Separation in O'' Using Hard-Core Har- 

Metamagnetism in Eu,;0,—L. Holmes and M. Schieber. 167, monic-Oscillator Wave Functions—W. K. Niblack and B. P. 
449 (1968) _ ms Nigam. 167, 996 (1968) 

Magnetic Coupling in the Ni-Pd Alloys System—E. O. Wollan. Self-Consistent Binding Energies and Densities of Protons 
167, 461 (1968) and Neutrons in *°Be and “C—Amand Faessler, P. U. 

Magnetic Excitations in Uranium Dioxide—R. A. Cowley and Sauer, and M. M. Stingl. 167, 1013 (1968) 

G. Dolling. 167, 464 (1968) Level Density of Light Nuclei—E. Gadioli and L. Zetta. 167, 

Magnetic Ordering and the Electronic Properties of the 1016 (1968) 

Heavy Rare-Earth Metals—R. E. Watson, A. J. Freeman, Structure of Nuclei with Neutron Excess—Ca*' and K*'— 

and J. P. Dimmock. 167, 497 (1968) : G. Sartoris and L. Zamick. 167, 1035 (1968) 
Spin-Density Distribution in CuCl, *2D,O—H. Umebayashi, 

B. C. Frazer, D. E. Cox, and G. Shirane. 167, 519 (1968) 51.4 Nuclear Matter (see also 31) 

Susceptibility and Resistivity Studies of Localized Iron Mo- 
ments in Copper—M. D. Daybell and W. A. Steyert. 167, Thomas-Fermi Theory of Nuclei—H. A. Bethe. 167, 879 
536 (1968) (1968) 

Electron Interaction in Rare-Earth Metals—D. J. Kim. 167, 

545 (1968) 51.6 Nuclear Reactions and Scattering (see also 65) 
Fermi Surface and Antiferromagnetism in Europium Metal— 

O. Krogh Andersen and T. L. Loucks. 167, 551 (1968) Partial-Wave Analysis of Inelastic Electron Scattering on 

Mossbauer-Effect Study of Electronic Relaxation in the the Collective Giant Resonances of Medium and Heavy 
Paramagnetic Compound NH,(Fe, Al)(SO,), * 12H,O—L. E. Spherical Even Nuclei—S. T. Tuan, H. J. Weber, and L. E. 
Campbell and S. DeBenedetti. 167, 556 (1968) Wright. 167, 939 (1968) 

Theory of the Anomalous Specific Heat of Nickel and Copper- Use of Analyticity in the Calculation of Nonrelativistic Scat- 
Nickel Alloys at Low Temperatures—K. H. Bennemann. tering Amplitudes—L. Schlessinger. 167, 1411 (1968) 

167, 564 (1968) Radiative Corrections to the Fermi Part of Strangeness- 


Conserving 8 Decay—Ernest S. Abers, Duane A. Dicus, 
49.5 Transport Properties (see also 45) Richard E. Norton, and Helen R. Quinn. 167, 1461 (1968) 














Critical Attenuation of Sound in Gadolinium—B. Luthi and 52 NUCLEI WITH A<5 
R. J. Pollina. 167, 488 (1968) 


52.2 Spectroscopy; Decay, Energy Levels and 
49.6 Atoms, Nuclei, and Particles in Magnetic Transitions 
Materials (see also 20) 











Effects of Final-State Interactions on the Decay Rate ,H* — 
Nuclear and Electron Paramagnetic Resonance Studies of 1” +He‘—M. M. Block. 167, 1381 (1968) 
Antiferroelectric Ammonium Dihydrogen Phosphate—D. J. 


Genin, D. E. O’Reilly, and Tung Tsang. 167, 445 (1968) 52.3 Nuclear Reactions and Scattering—of Photons 





49.7 Ferro-, Ferri-, and Antiferromagnetic Resonance  ©ovariant Theory of the Disintegration of the Deuteron by 
see also 21 Pions and Photons at High Energy—D. J. George. 167. 
1357 (1968) 





Coupling between Impurity Spins in a Magnetic Host—Robert 
M. White and C. Michael Hogan. 167, 480 (1968) 52.4 ---—— of Leptons 





49.8 Ferroelectrics (see also 44.2) = in Helium-3—Ear! A. Peterson. 167, 971 
(1968) 





Studies of Phase Transitions in Order-Disorder Ferro- 
electrics. I. Calorimetric Investigations of KD,PO,— 52.5 ----- of Mesons and Hyperons 
W. Reese and L. F. May. 167, 504 (1968) 
Mixing of Acoustic and Soft Optic Modes in Ferroelectric Nonmesonic Decay of Helium Hyperfragments—H. G. Miller, 
BaTiO,—V. Dvof4k. 167, 525 (1968) M. W. Holland, J. P. Roalsvig, and R. G. Sorensen. 167, 
Infrared Dielectric Dispersion and Apparent Ionic Charges 922 (1968) 
in Sodium Nitrite—J. D. Axe. 167, 573 (1968) Covariant Theory of the Disintegration of the Deuteron by 
Pions and Photons at High Energy—D. J. George. 167, 
1357 (1968) 
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52.6 ——— of Nucleons 





n-p Differential Cross Section and Polarization at 199 MeV 
—A. R. Thomas, D. Spalding, and E. H. Thorndike. 167, 
1240 (1968) 


53 NUCLEI WITH 6<A<19 


53.2 Spectroscopy; Decay, Energy Levels, and 
Transitions 





Spin-Orbit Doublet Separation in O'' Using Hard-Core Har- 
monic-Oscillator Wave Functions—W. K. Niblack and B. P. 
Nigam. 167, 996 (1968) 


53.5 Nuclear Reactions and Scattering—of Protons 





Studies of the Energy Dependence of p-O" Interactions be- 
tween 20 and 50 MeV. I. Measurements of the Differential 
Cross Sections of Protons Elastically Scattered by O" at 

23.4, 24.5, 27.3, 30.1, 34.1, 36.8, 39.7, 43.1, and 46.1 MeV 
—J. M. Cameron, J. Reginald Richardson, W. T. H. van 
Oers, and J. W. Verba. 167, 908 (1968) 
Studies of the Energy Dependence of p-O"* Interactions be- 
tween 20 and 50 MeV. II. Measurements of the Polariza- 
tions of Protons Elastically Scattered by O** at 24.5, 27.3, 
30.1, 34.1, 36.8, and 39.7 MeV—Hudson B. Eldridge, S. N. 
Bunker, J. M. Cameron, J. Reginald Richardson, and 
W. T. H. van Oers. 167, 915 (1968) 

Study of Reactions '°B(p,d)°B and "'Bip,d)**B—L. A. Kull and 
E. Kashy. 167, 963 (1968) 

Differential Cross Sections for the Production of Protons in 
the Reactions of ~160-MeV Protons on Nuclei—R. W. 
Peelle, T. A. Love, N. W. Hill, and R. T. Santoro. 167, 


981 (1968) 


53.7 ------ of Deuterons and Tritons 





Interpretation of the (d,a) Reactions on F'* and N* at 20.9 
MeV—Joseph R. Priest and John S. Vincent. 167, 933 
(1968) 


53.8 —— of He’ and He'(a) 





Measurements and Distorted-Wave Born- Approximation 
Analyses of Some 13.9-MeV Differential Cross Sections 
for the N'{He?’,a)N Reactions—B. T. Lucas, D. R. Ober, 
and O. E. Johnson. 167, 990 (1968) 

1.528- and 0.891-MeV States of Na**—J. G. Pronko, C. Rolfs, 
and H. J. Maier. 167, 1066 (1968) 


53.9 ------ of Heavy Nuclei 





Cross-Section Measurements for the Nucleon-Transfer 
Reactions '°B(9F,8F)"'B and B()9F, %0)!1C—R. M. Gaedke, 
K. S. Toth, and I. R. Williams. 167, 957 (1968) 


54 NUCLEI WITH 20<A<89 


54.1 Properties; Mass, Abundance, Moments, and 
Spin (see also 11.4 and 21.4) 








Nuclear Magnetic Moment of "Rb : Resolving a Discrepancy 
—Vernon J. Ehlers, Thomas R. Fowler, and Howard A. 
Shugart. 167, 1062 (1968) 

Atomic Masses of Fe** and Fe''—Marshall C. Hudson and 

Walter H. Johnson, Jr. 167, 1064 (1968) 


54.2 Spectroscopy; Decay, Energy Levels, and 
Transitions 





Proton Hole States in Al, **P, and *P—R. C. Bearse, 
D. H. Youngblood, and J. L. Yntema. 167, 1043 (1968) 
1.528- and 0.891-MeV States of Na**—J. G. Pronko, C. Rolfs, 
and H. J. Maier. 167, 1066 (1968) 


54.3 Nuclear Reactions and Scattering—of Photons 





Isomer Ratios in ®Co from the Photonuclear Reactions 
(y") and (7.mp)—Clifford E. Rhoades, Jr., and H. A. 
Medicus. 167, 1049 (1968) 


54.4 ——— of Leptons, Mesons, and Hyperons 





Muon Tridents—Michael J. Tannebaum. 167, 1308 (1968) 


54.5 ——— of Protons 





Differential Cross Sections for the Production of Protons in 
the Reactions of ~160-MeV Protons on Nuclei—R. W. 
Peelle, T. A. Love, N. W. Hill, and R. T. Santoro. 167, 
981 (1968) 

Inelastic Scattering in the 2s-1¢ Shell. II. Odd-A Nuclei— 
G. M. Crawley and G. T. Garvey. 167, 1070 (1968) 


54.6 —— of Neutrons 





Activation Cross Sections of Calcium, Potassium, and 
Aluminum for 14.2-MeV Neutrons—P. N. Tiwari and 
E. Kondaiah. 167, 1091 (1968) 


54.7 ——— of Deuterons and Tritons 





28gi(d,3He)*"Al Reaction and the Structure of 7#Si and *Al— 
B. H. Wildenthal and E. Newman. 167, 1027 (1968) 
Proton Hole States in “Al, *'P, and *°P—R. C. Bearse, 
D. H. Youngblood, and J. L. Yntema. 167, 1043 (1968) 


54.8 ——— of He® and He‘(a) 





Optical-Model Analysis of the **S(a,a)**S Elastic Scattering 
from 10.0 to 17.5 MeV—J. P. Aldridge, G. E. Crawford, 
and R. H. Davis. 167, 1053 (1968) 


55 NUCLEI WITH 90<A 


55.2 Spectroscopy; Decay, Energy Levels, and 
Transitions 





On-Line Studies of Mass-Separated Xenon Fission Products 
—T. Alvager, R. A. Naumann, R. F. Petry, G. Sidenius, 
and T. Darrah Thomas. 167, 1105 (1968) 

Internal-Conversion Studies with Sn!” and Sn!!?"_J_-p, 
Bocquet, Y. Y. Chu, G. T. Emery, and M. L. Perlman. 

167, 1117 (1968) 


55.4 Nuclear Reactions and Scattering—of Leptons, 
Mesons, and Hyperons 








Muon Tridents— Michael J. Tannebaum. 167, 1308 (1968) 


55.5 —— of Protons 





Differential Cross Sections for the Production of Protons in 
the Reactions of ~160-MeV Protons on Nuclei—R. W. 
Peelle, T. A. Love, N. W. Hill, and R. T. Santoro. 167, 


981 (1968) 
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55.6 ——— of Neutrons 





Spin Dependence of the U?** Low-Energy Neutron Cross Sec- 
tion—R. I. Schermer, L. Passell, G. Brunhart, C. A. 
Reynolds, L. V. Sailor, and F. J. Shore. 167, 1121 (1968) 


55.9 —— of Heavy Nuclei 





On-Line Alpha Spectroscopy of Neutron-Deficient Actinium 
Isotopes—Kalevi Valli, William J. Treytl, and Earl K. 
Hyde. 167, 1094 (1968) 

56 NUCLEAR FISSION 
On-Line Studies of Mass-Separated Xenon Fission Products 


—T. Alviger, R. A. Naumann, R. F. Petry, G. Sidenius, 
and T. Darrah Thomas. _167, 1105 (1968) 


60 ELEMENTARY PARTICLES 
AND FIELDS 


61 EXTRATERRESTRIAL PHYSICS; GRAVITATION 
61.2 Cosmic Rays (see also 61.4) 





Identification of Very Heavy Cosmic-Ray Tracks in Meteor- 
ites—P. B. Price, R. L. Fleischer, and C. D. Moak. 167, 
277 (1968) 

Calculated Spectrum of Inverse-Compton-Scattered Photons 
—Frank C. Jones. 167, 1159 (1968) 

Erratum: Steady State of Cosmic-Ray Nuclei—Their Spec- 
tral Shape and Path Length at Low Energies—R. Cowsik, 
Yash Pal, S. N. Tandon, and R. P. Verma. [158, 1238 
(1967)] 167, 1545 (1968) 

Calculated Spectrum of Inverse-Compton-Scattered Photons 
—Frank C. Jones. 167, 1159 (1968) 

Baryon Inhomogeneity in the Early Universe—E. R. Harrison. 

167, 1170 (1968) 





61.6 Gravitation and General Relativity 





Generation and Detection of Dynamic Newtonian Gravitational 
Fields at 1660 cps—J. A. Sinsky. 167, 1145 (1968) 

New Formulation of the Axially Symmetric Gravitational 
Field Problem—Frederick J. Ernst. 167, 1175 (1968) 

Kerr Metric, Rotating Sources, and Machian Effects—Walter 
C. Hernandez, Jr. 167, 1180 (1968) 


62 CLASSICAL PHYSICS AND QUANTUM THEORY 


62.2 Mechanics and Acoustics; Special Relativity 


(see also 45.1) 


Covariant Hamiltonian Dynamics with Interactions—Claude 
Garrod. 167, 1143 (1968) 

Generation and Detection of Dynamic Newtonian Gravitational 
Fields at 1660 cps—J. A. Sinsky. 167, 1145 (1968) 

Conservation of Momentum and Angular Momentum in Rela- 
tivistic Classical Particle Mechanics—D. G. Currie and 
T. F. Jordan. 167, 1178 (1968) 





62.4 Electromagnetism and Optics (see also 23, 44.4, 
and 62.8) 





Spontaneous Emission in the Presence of a Prescribed 
Classical Field— Maurice C. Newstein. 167, 89 (1968) 


ANALYTIC SUBJECT INDEX 


Permutation Symmetry of Nonlinear Susceptibilities and 
Energy Relation—Y. R. Shen. 167. 818 (1968) 

Reflection and Transmission of Electromagnetic Waves by 
a Moving Dielectric Slab. II. Parallel Polarization—C. Yeh. 
167, 875 (1968) 

Covariant Hamiltonian Dynamics with Interactions—Claude 
Garrod. 167, 1143 (1968) 

Theory of Photoelectric Detection—R. H. Lehmberg. 167, 
1152 (1968) 


62.6 General Quantum Mechanics (see also 62.8) 


Variational Perturbation Method Based on the Principle of 
Moments—Chi-Yu Hu. 167, 112 (1968) 

Natural Expansion of a Many-Electron Wave Function— 
Hsiao S. Kiang. 167, 116 (1968) 

Quantized Phase Effect and Josephson Tunneling— Michael 
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Analytic Subject Index for 1968 


Papers are indexed under the following headings. To assist in the location of specific items, an 
alphabetically arranged list with corresponding code numbers follows. The notation 5(2—5).1 


means 52.1, 53.1, 54.1, and 55.1, etc. 


10 Atoms, Molecules, and Related Topics 


Atomic Structure and Spectra (see also 15, 22, and 23) 

11.2 Atomic Structure Theory 

11.4 Fine and Hyperfine Spectra (see also 5(2—5).1) 

11.6 X Rays (see also 42.1) 

Molecular Structure and Spectra (see also 15) 

12.5 Chemical Physics 

Atomic and Molecular Collisions 

13.2 With Incident Ions 

13.4 With Incident Electrons 

Radiative Processes; Polarization and Resonance; Bremsstrahlung 
(see also 21) 

Positronium, Muonium, and Mesonic Atoms and Molecules (see 
also 25) 


20 Atoms, Nuclei, and Particles in Matter 


Magnetic Resonance (see also 14, 4(6—9).6, and 49.7) 
21.2 Paramagnetic Resonance 

21.4 Nuclear Resonance 

Spectra of Ions 

Stimulated Emission; Lasers and Masers (see also 44.4 and 62.4) 
23.2 Gas 

23.4 Solid 

Recoilless Absorption and Gamma-Ray Emission 
Positron Annihilation (see also 15) 

Electron and Ion Emission (see also 42.2) 

Range and Energy Loss (see also 13 and 43.2) 


30 Fluids, Thermodynamics, and Related Topics 


General Theory of Fluids (see also 41.1 and 51.4) 

Fluid Structure, Properties, and Dynamics (see also 33 and 35.5) 

32.2 Gases 

32.4 Liquids 

Thermodynamics and Statistical Physics (see also 42.4) 

33.5 Irreversible, Transport, and Stochastic Processes (see also 
45) 

Liquid and Solid Helium (see also 31) 

Plasmas (see also 41.1) 

35.5 Gas Discharges (see also 13) 

Atmospheric Physics (see also 61.2) 


40 Solids 


Collective Effects and Critical Phenomena (see also 4(6—9).1) 
41.1 Electron Correlations; Plasma Effects (see also 35) 
41.2 Critical Phenomena (see also 32.4 and 41.4) 

41.3 Long-Range Magnetic Order (see also 49) 


41.4 Superconductivity—Theory (see also 31) 

41.5 Superconductivity Experiment 

Crystal Structure and Lattice Properties (see also 4(6—9).2) 

42.1 Structure and Symmetries: Diffraction 

42.2 Surfaces, Interfaces, and Films; Growth (see also 26) 

42.3 Lattice Dynamics (see also 45) 

42.4 Static Thermal and Mechanical Properties (see also 33) 

Imperfections and Impurities; Alloys (see also 4(6—9).3) 

43.1 Defects and Dislocations (see also 48.7) 

43.2 Radiation Damage (see also 27) 

43.3 Impurities (see also 43.5) 

43.4 Atomic Diffusion and Mobility (see also 33.5) 

43.5 Alloys (see also 43.3) 

Electronic Structure and Properties (see also 4(6—9).4) 

44.1 Electron States; Band Structure (see also 45) 

44.2 Electric and Magnetic Susceptibilities and Polarizations 
(see also 49.8) 

44.3 Optical Emission and Absorption (see also 11, 12, 22, and 
48.7) 

44.4 Optical Propagation and Properties (see also 23) 

Transport Properties (see also 33.5 and 4(6—9).5) 

45.1 Acoustical Propagation (see also 42.3) 

45.2 Thermal Conduction (see also 42.3) 

45.3 Electrical Conduction (see also 44.1) 

45.4 Magnetotransport Effects (see also 44.1) 

Metals and Semimetals (see also 49) 

46.1 Collective and Critical Effects (see also 41) 

46.2 Crystal Structure and Properties (see also 42) 

46.3 Imperfections and Impurities; Alloys (see also 43) 

46.4 Electronic Structure and Properties (see also 44) 

46.5 Transport Properties (see also 45) 

46.6 Atoms, Nuclei, and Particles in Metals (see also 20) 

46.7 Semimetals 

Semiconductors 

47.1 Collective and Critical Effects (see also 41) 

47.2 Crystal Structure and Properties (see also 42) 

47.3 Imperfections and Impurities; Doping (see also 43) 

47.4 Electronic Structure and Properties (see also 44) 

47.5 Transport Properties (see also 45) 

47.6 Atoms, Nuclei, and Particles in Semiconductors (see also 20) 

Insulators (see also 34 and 49) 

48.1 Collective and Critical Effects (see also 41) 

48.2 Crystal Structure and Properties (see also 42) 

48.3 Imperfections and Impurities; Amorphous Solids (see 
also 43) 

48.4 Electronic Structure and Properties (see also 44) 

48.5 Transport Properties (see also 45) 

48.6 Atoms, Nuclei, and Particles in Insulators (see also 20) 

48.7 Color Centers (see also 43.2) 
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49 Magnetic Materials and Ferroelectrics (see also 41.3) 


49.1 Collective and Critical Effects (see also 41) 

49.2 Crystal Structure and Properties (see also 42) 

49.3 Imperfections and Impurities; Alloys (see also 43) 

49.4 Electronic Structure and Properties (see also 44) 

49.5 Transport Properties (see also 45) 

49.6 Atoms, Nuclei, and Particles in Magnetic Materials (see also 
20) 

49.7  Ferro-, Ferri-, and Antiferromagnetic Resonance (see also 
21) 

49.8 Ferroelectrics (see also 44.2) 


50 Nuclei 


Nuclear Theory 

$1.2 Nuclear Structure 

51.4 Nuclear Matter (see also 31) 

51.6 Nuclear Reactions and Scattering (see also 65) 

Nuclei with A <5 

52.1 Properties; Mass, Abundance, Moments, and Spin (see 
also 11.4 and 21.4) 

52.2 Spectroscopy; Decay, Energy Levels, and Transitions 

$2.3 Nuclear Reactions and Scattering—of Photons 

52.4 of Leptons 

$2.5 of Mesons and Hyperons 

52.6 of Nucleons 

$2.7 of Deuterons and Tritons 

52.8 of He® and He“(a) 

Nuclei with 6<A < 19 

53.1 Properties; Mass, Abundance, Moments, and Spin (see 
also 11.4 and 21.4) 

53.2 Spectroscopy; Decay, Energy Levels, and Transitions 

53.3 Nuclear Reactions and Scattering—of Photons 

53.4 of Leptons, Mesons, and Hyperons 

53.5 of Protons 

53.6 of Neutrons 

53.7 of Deuterons and Tritons 

53.8 of He? and Hea) 

53.9 of Heavy Nuclei 

Nuclei with 20 <A <89 

54.1 Properties; Mass, Abundance, Moments, and Spin 
(see also 11.4 and 21.4) 

$4.2 Spectroscopy; Decay, Energy Levels, and Transitions 

54.3 Nuclear Reactions and Scattering—of Photons 

54.4 of Leptons, Mesons, and Hyperons 

54.5 of Protons 

54.6 of Neutrons 
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$4.7 ——of Deuterons and Tritons 

$4.8 ——of He’ and Hea) 

$4.9 of Heavy Nuclei 

Nuclei with 90 <A 

55.1 Properties; Mass, Abundance, Moments, and Spin (see 
also 11.4 and 21.4) 

55.2 Spectroscopy; Decay, Energy Levels, and Transitions 

55.3 Nuclear Reactions and Scattering—of Photons 

55.4 of Leptons, Mesons, and Hyperons 

55.5 of Protons 

55.6 of Neutrons 

55.7 of Deuterons and Tritons 

55.8 of He® and He(a) 

55.9 of Heavy Nuclei 

Nuclear Fission 


60 Elementary Particles and Fields 


Extraterrestrial Physics; Gravitation 

61.2 Cosmic Rays (see also 61.4) 

61.4 Astrophysics (see also 61.2 and 61.6) 

61.6 Gravitation and General Relativity 

Classical Physics and Quantum Theory 

62.2 Mechanics and Acoustics; Special Relativity (see also 45.1) 

62.4 Electromagnetism and Optics (see also 23, 44.4, and 62.8) 

62.6 General Quantum Mechanics (see also 62.8) 

62.8 Quantum Electrodynamics and Other Field Theories (see 
also 62.4, 62.6, and 64.4) 

Interactions and Properties (Experiment) (see also 61.2) 

63.2 Weak 

63.4 Electromagnetic 

63.6 Strong———Induced by Baryons (see also 52.6) 

63.8 Strong -Induced by Mesons (see also $2.5) 

Interactions and Properties (Theory) 

64.2 Weak 

64.4 Electromagnetic 

64.6 Strong (General) 

64.7 Strong (Baryon No. = 0) 

64.8 Strong (Baryon No. = 1) 

64.9 Strong (Baryon No. > 2) (see also 51.6) 

Scattering Theory (see also 51.6) 

65.5 Asymptotic Behavior with Energy 

Symmetries and Invariance Principles 

66.2 Applications to Weak and Electromagnetic Interactions 

66.4 Applications to Strong Interactions 


70 Errata 


Subject Division of The Physical Review 


EACH monthly volume of The Physical Review consists of five text issues and one index 
issue. Each text issue is devoted to a specific subject matter as follows (the capitalized 


word is a short title): 


(1) ATOMS: Atoms; Molecules; Fluids; Plasmas. [Index categories 10, 30] 
(2) SOLIDS I: Atoms, Ions, Nuclei, etc. in Matter; Collective Effects in Solids; Mag- 


netic Materials; Ferroelectrics. [20, 41, 49] 


(3) SOLIDS II: Solid-State Physics not in No. 2. [42—48] 


(4) NUCLEI: Nuclear Structure, Pr 


operties, Reactions, and Scattering. [50] 


(5) PARTICLES: Elementary Particles; Fields; Relativity. [60] 





VOLUME 168 


Acoustics 

Adsorption 

Alloys 

Amorphous Solids 
Antiferroelectric Phenomena 
Antiferromagnetism 
Antiferromagnetic Resonance 
Astrophysics 

Atmospheric Physics 

Atomic Beams 

Atomic Mass and Abundance 
Atomic Structure and Spectra 
Atomic Structure Theory 
Auger Effect 

Band Structure 

Beta Decay 

Bosons, Elementary 

Bosons in Fluids 
Bremsstrahlung 

Brownian Motion 

Cerenkov Effect 

Chemical Effects 

Classical Mechanics 

Cold Emission 

Collective Effects in Solids 
Collective Model of Nuclei 


Collision Processes (see also Scattering) 


Colloids 

Color Centers 

Compton Effect 
Conduction, Electrical 
Conduction, Thermal 
Constants 

Cosmic Radiation 
Cosmology 

Coulomb Excitation 

Critical Phenomena 
Cryogenics 

Crystal Fields 

Crystal Structure and Symmetries 
Crystalline State 

Cyclotron Resonance 
Defects 

de Haas—van Alphen Effect 
Diamagnetism 

Dielectrics and Dielectric Properties 
Diffraction, Electron 
Diffraction, Neutron 
Diffraction, Optical and Microwave 
Diffraction, X-Ray 

Diffusion 

Dislocations 

Dispersion, Optical 
Dispersion Relations 
Dissociation of Molecules 
Dynamics 

Elasticity and Plasticity 
Elasto-Optic Effect 

Electrets 

Electric Breakdown in Fluids 
Electric Breakdown in Solids 


Alphabetical Subject Index 


For identification of code numbers, see the preceding Analytic Subject Index. Note that a reference to a major 
group (e.g., 40) is to be construed as a reference to all subjects in the group (41—49); a reference to an integral num- 
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References to papers in this index are arranged in ascending 13.4 With Incident Electrons 
order of page numbers. 
Calculation of Low-Energy Electron-Atom Transport Cross 
10 ATOMS, MOL ECULES, Sections from Total Cross-Section Measurements—R. L. 
Fox. 168, 1 (1968) 
AND RELATED TOPICS Extended Polarization Potential: Applications to Atomic 
Scattering—Joseph Callaway, R. W. LaBahn, R. T. Pu, and 


11 ATOMIC STRUCTURE AND SPECTRA W. M. Duxler. 168, 12 (1968) 
(see also 15, 22, and 23) Spin Magnetic Effect on the Polarization of the Electron- 
Atom Impact Radiation—Lue-Yung Chow Chiu. 168, 32 


Erratum: Auto-Ionizing States in the Alkali Atoms with (1968) 
Microsecond Lifetimes—P. Feldman and R. Novick. (160, Analysis of Low-Energy Electron Scattering by Helium, 
143 (1967)} 168, 270 (1968) Neon, and Argon—P. S. Hoeper, W. Franzen, and R. Gupta. 
168, 50 (1968) 
11.2 Atomic Structure Theory Resonances in the Total Cross Sections for Metastable Ex- 
citation of Noble Gases by Electron Impact—F. M. J. 
Nonorthogonal Formulation of Hartree-Fock Perturbation Pichanick and J. Arol Simpson. 168, 64 (1968) 
Theory—K. J. Duff and T. P. Das. 168. 43 (1968) Absolute Cross Sections for Simultaneous Ionization and 
Erratum: Approach to the Bound-State Three-Body Problem Excitation of N, by Electron Impact—B. N. Srivastava and 
with Application to the Helium-Like Atom—J. R. Jasperse I. M. Mirza. 168, 86 (1968) 
and Mi. H. Friedman. (108, 60 (1967)] 188, 570 (1808) Erratum: Auto-Ionizing States in the Alkali Atoms with 
Electronic Wave Functions for Atoms. I. Ground State of Microsecond Lifetimes—P. Feldman and R. Novick. (160, 
Be—Carlos F. Bunge. 168, 92 (1968) 143 (1967)] 168, 270 (1968) 


11.4 Fine and Hyperfine Spectra (see also 5(2-5).1) 14 RADIATIVE PROCESSES; POLARIZATION AND 
RESONANCE; BREMSSTRAHLUNG (see also 21) 





Reconciliation of Experimental Lamb Shifts—R. T. Robis- 
coe. 168, 4 (1968) Rayleigh Scattering and the Electromagnetic 


ty 
foe oan .m he of Atoms—W. R. Johnson and F. D. Feiock. 168, 22 (1968) 
Theory—K. J. and T. P. Das. 168, Paramagnetic-Resonance Spectrum of Metastable (*D) 
Paramagnetic-Resonance Spectrum of Metastable (*D) Atomic Nitrogen—H. E. Radford and K. M. Evenson. 168, 
Atomic Nitrogen—H. E. Radford and K. M. Evenson. 168, 70 (1968) 


70 (1968) 
Electronic Raman Spectra. III. Absolute Cross Sections for 
3 
_ —~y — — wee yey of — P, Electronic Raman and Rayleigh Scattering—J. A. Koning- 
— 168, 89 ( ) stein and O. Sonnich Mortensen. 168, 75 (1968) 


12 mageranee, ——— AND SPECTRA 20 ATOMS, NUCLEI, 
AND PARTICLES IN MATTER 


12.5 Chemical Physics 21 MAGNETIC RESONANCE 


Observation of K Splitting in Microwave Rotation Spectra of sen alee 14, GO-}.6, and @-%) 
the Hydrogen-Bonded Molecule CF;COOH-HCOOH—G. P. 


Srivastava and M. L. Goyal. 168, 104 (1968) 21.2 Paramagnetic Resonance 





Concentration- and Compensation-Dependent Spin- Lattice 
13 ATOMIC AND MOLECULAR COLLISIONS Relaxation in n-Type Silicon—G. Yang and A. Honig. 168, 
271 (1968) 
Three-Spin Cross Relaxation in Cr**:K,Co(CN),.—Jan M. 
Minkowski. 168, 348 (1968) 

Phase Memory in Electron Spin Echoes, Lattice Relaxation 
13.2 With Incident Tons Effects in CaWO,:Er, Ce, Mn—W. B. Mims. 168, 370 (1968) 
Erratum: Paramagnetic-Resonance Study of Crystal- Field 

and Exchange Effects in an Excited State of TmN—Bernard 


ort! ict 1 Projections in High-Energy lon-A R. Cooper, R. C. Fedder, and D. P. Schumacher. [163, 506 


Collisions with Electron Exchanges—Y' Hahn and (1967)] 168, 654 (1968) 
pi ropa 168, 78 (1968) cine Electron Spin Resonance of Tripositive Curium in ThO, and 


Calculation of Ion Bombarding Energy and Its Distribution CeO,—M. M. Abraham, C. B. Finch, and G. W. Clark. 168, 
in rf Sputtering—R. T. C. Tsui. 168, 107 (1968) 933 (1968) 


Relativistic Current of the H Atom in 0(4,2) Dynamics— 
Hagen Kleinert. 168, 1827 (1968) 


Associative Detachment: H+H —-H,*+e—Joseph C. Y. Chen 
and Jerry L. Peacher. 168, 56 (1968) 
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21.4 Nuclear Resonance 27 RANGE AND ENERGY LOSS (see also 13 and 43.2) 


Nuclear-Magnetic-Resonance Single-Shot Passage in Solids- Statistical Fluctuations of Energy Deposited in Low-Atomic- 
M. Goldman, M. Chapellier, and Vu Hoang Chau. 168, 301 Number Materials by 43.7-MeV Protons—Jerald W. Hil- 
(1968) bert, Norman A. Baily, and Richard G. Lane. 168, 290 


NMR Spin Dynamics in Solids. I. Artificial Line Narrowing (1968) 
and Zeeman Spin-Spin Relaxation in the Rotating Frame— Multiple Scattering in the Gaussian Approximation: System- 


P. Mansfield and D. Ware. 168, 318 (1968) atic Improvement of the Small-Angle Treatment—P. C. 
Theory of Hyperfine Parallel Resonance in Ferromagnets Hemmer and I. E. Farquhar. 168, 294 (1968) 
with Application to K,CuCl,-2H,O—J. Woods Halley. 168, 
593 (1968) 30 FLUIDS, THERMODYNAMICS, 
Erratum: Electric Field Gradients in Dilute Alloys of 
Copper with Nonmagnetic Transition tepitrinioe 1. Be AND RELATED TOPICS 
Béal-Monod. [164, 360 (1967)] 168, 654 (1968) 
Effect of the Translational-Diffusion Mechanism on the Low- 31 GENERAL THEORY OF FLUIDS 
Field NMR Spin-Lattice Relaxation Time in the Rotating (see also 41.1 and 51.4) 
Reference Frame: Calculation of the Order Parameter p— 


David C. Ailion and Pei-Pin Ho. 168, 662 (1968) Statistical Mechanics of Rotating Quantum Liquids—Allan 


Widom. 168, 150 (1968) 


22 SPECTRA OF IONS 32 FLUID STRUCTURE, PROPERTIES, AND 
DYNAMICS (see also 33 and 35.5) 


Piezospectroscopic Studies of Exchange-Coupled Cr* Ion 
Pairs in Ruby—L. F. Mollenauer and A. L. Schawlow. 168, Solitons and Bound States of the Time-Independent Schréd- 


309 (1968) inger Equation—Norman J. Zabusky. 168, 124 (1968) 


Isotope Effect in Crystal-Field Splitting—Chao-Yuan Huang. 
168, 334 (1968) 32.2 Gases 
Far-Infrared Spectra of Iron-Doped MgO—J. Y. Wong. 168, 
337 (1968) Kinetic Theory Analysis of Light Scattering in Gases—Akira 
Electron Spin Resonance of the Excited 2E(3d°) Level of Cr** Sugawara, Sidney Yip, and Lawrence Sirovich. 168, 121 
and V** in MgO—Lloyd L. Chase. 168, 341 (1968) (1968) 
Three-Spin Cross Relaxation in Cr**:K,;Co(CN),—Jan M. Relaxation in Rubidium-87 and the Rubidium Maser—Jacques 
Minkowski. 168, 348 (1968) Vanier. 168, 129 (1968) 
Some Calculations on the Jahn-Teller Effect in Octahedral 
Systems—W. Thorson and W. Moffitt. 168, 362 (1968) 32.4 Liquids 


The Velocity of Ultrasound in Lithium-Ammonia Solutions— 
D. E. Bowen, J. C. Thompson, and W. E. Millett. 168, 114 
(1968) 

Experimental Ion Mobilities in Liquid He’ Below 1°K—A. C. 
Anderson, M. Kuchnir, and J. C. Wheatley. 168, 261 (1968) 


23 STIMULATED EMISSION; LASERS AND MASERS 
(see also 44.4 and 62.4) 


Relaxation in Rubidium-87 and the Rubidium Maser—Jacques 
Vanier. 168, 129 (1968) 
Power and Bandwidth of Spontaneous Parametric Emission— 33 THERMODYNAMICS AND STATISTICAL PHYSICS 


R. L. Byer and S. E. Harris. 168, 1064 (1968) (see also 42.4) 
Erratum: Quantum Statistics of Coupled Oscillator Systems 
—B. R. Mollow. [162, 1256 (1967)] 168, 1926 (1968) Statistical Mechanics of Rotating Quantum Liquids—Allan 
Widom. 168, 150 (1968) 
Comments on the Scaling-Law Equation of State— Martin J. 
24 RECOILLESS ABSORPTION AND Cooper. 168, 183 (1968) 
GAMMA-RAY EMISSION Quantum Counterpart of Gibbs’s Theorem on Entropy and 
Statistical Dependence—H. Falk and E. Adler. 168, 185 
(1968) 
Ordinary and Higher Random-Phase Approximations on the 
Luttinger Model—N. J. Kupelian. 168, 187 (1968) 


25 POSITRON ANNIHILATION (see also 15) 33.5 Irreversible, Transport, and Stochastic 
Processes (see also 45) 


Electronic Structure of Rare-Earth Metals. I. Positron 
Annihilation—R. W. Williams and A. R. Mackintosh. 168, Application of the Methods of Quantum Mechanics in the 
679 (1968) Statistical Theory of Waves in a Fluctuating Medium—K. 


Furutsu. 168, 167 (1968) 
New Approach to Transport Theory in Classical Gases—J.J. 
26 ELECTRON AND ION EMISSION (see also 42.2) Hopfield and A. J. F. Bastin. 168, 193 (1968) 

Application of Landau’s Transport Equation to Moderately 
Calculation of Ion Bombarding Energy and Its Distribution Dense Gases—Bruno J. Baumgartl. 168, 200 (1968) 


in rf Sputtering—R. T. C. Tsui. 168, 107 (1968) Many-Body Theory of Quantum Kinetic Equations—Bandel 
Bezzerides and D. F. DuBois. 168, 233 (1968) 


Magnetic Properties of Iron Ions in CoO(I) and CoO(I)— 
Hang Nam Ok and James G. Mullen. 168, 563 (1968) 
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34 LIQUID AND SOLD HELIUM (see also 31) 


Distribution of Vortices in Rotating Helium I—Dietrich 

Stauffer and Alexander L. Fetter. 168, 156 (1968) 

Discrete Flow Rates of the Helium Film—R. R. Turkington 
and M. H. Edwards. 168, 160 (1968) 

Mobility of a Charged Impurity in a Fermi Liquid—G. T. 
Schappert. 168, 162 (1968) 

Phenomena Resulting from the Heating of Small Wires in 
He II—James S. Vinson, Forrest J. Agee, Jr., Robert J. 
Manning, and Frank L. Hereford. 168, 180 (1968) 

Theory:.of Vortex Resonance in Liquid Helium—J. Woods 
Halley and A. Cheung. 168, 209 (1968) 

Study of the Ion-Vortex-Ring Transition—G. W. Rayfield. 
168, 222 (1968) 

Adsorption and Specific-Heat Studies of Monolayer and 
Submonolayer Films of He® and He‘—W. D. McCormick, 
D. L. Goodstein, and J. G. Dash. 168, 249 (1968) 

Experimental Ion Mobilities in Liquid He’ Below 1°K—A.C. 
Anderson, M. Kuchnir, and J. C. Wheatley. 168, 261 (1968) 


35 PLASMAS (see also 41.1) 
35.5 Gas Discharges (see also 13) 





Calculation of Ion Bombarding Energy and Its Distribution 
in rf Sputtering—R. T. C. Tsui. 168, 107 (1968) 


40 SOLIDS 


41 COLLECTIVE EFFECTS AND CRITICAL 
PHENOMENA (see also 4(6-9).1) 


41.1 Electron Correlations; Plasma Effects 


(see also 35) 


Momentum Distribution in the Tomonaga Model—H. Gut- 
freund and M. Schick. 168, 418 (1968) 

Plasmon Contribution to the Ultraviolet Absorbing Power 
of the Alkali Metals—R. J. Esposito, L. Muldawer, and 
Philip E. Bloomfield. 168, 744 (1968) 

Magnetic Breakdown Effects in Helicon Propagation in 
White Tin—D. A. Hays and W. L. McLean. 168, 755 (1968) 





41.2 Critical Phenomena (see also 32.4 and 41.4) 





Elementary Excitations in fec Solid Ortho-Hydrogen—J. C. 
Raich and Richard D. Etters. 168, 425 (1968) 


ANALYTIC SUBJECT INDEX 


Low-Temperature Behavior of the Anisotropic Heisenberg 


Antiferromagnet in the Neighborhood of the Magnetic 
Phase Boundaries—J. Feder and E. Pytte. 168, 640 (1968) 


41.4 Superconductivity— Theory (see also 31) 





Magnetic Impurities and Superconductivity below the Kondo 
Temperature. Nagaoka’s Model—M. J. Zuckermann. 168, 
390 (1968) 

Superheating of the Meissner State and the Giant Vortex 
State of a Cylinder of Finite Extent—H. J. Fink and A. G. 

Presson. 168, 399 (1968) 

Calculation of the Superconducting Transition Temperature— 
P. E. Seiden. 168, 403 (1968) 

Spatial Variations of the Order Parameter in Superconduc- 
tors Containing Magnetic Impurities—Jean Heinrichs. 168, 
451 (1968) 

Fluctuations in a Josephson Junction—Alexander L. Fetter 
and Michael J. Stephen. 168, 475 (1968) 


41.5 Superconductivity— Experiment 





Superconductivity in the Lanthanum Selenide System—F. 

Holtzberg, P. E. Seiden, and S. von Molnar. 168, 408 (1968) 
Orientational Dependence of the Flux- Flow Resistivity and 

Critical Current Density in Type-II Superconducting Foils— 

W. C. H. Joiner and G. E. Kuhl. 168, 413 (1968) 

Superconducting Proximity Effect of Nb—C. J. Kircher. 168, 
437 (1968) 

Mixed-State Hall Effect in an Extreme Type-II Superconduc- 
tor—R. R. Hake. 168, 442 (1968) 

Superconductivity in Granular Aluminum Films—Roger W. 
Cohen and B. Abeles. 168, 444 (1968) 

Study of the Superconductivity of the Intermetallic Com- 
pounds U,Mn, U,Fe, U,Co, and U,Ni and Alloys Formed 
between Them—H. H. Hill and B. T. Matthias. 168, 464 
(1968) 

Thermal Expansion and Magnetostriction of La Metal at 
Low Temperatures—K. Andres. 168, 708 (1968) 

Low-Temperature Specific Heats of Zr-Ti, Zr-Hf, and Zr- 
Sc Alloys—J. O. Betterton, Jr., and J. O. Scarbrough. 198, 


715 (1968) 


42 CRYSTAL STRUCTURE AND LATTICE 
PROPERTIES (see also 4(6-9).2) 


42.1 Structure and Symmetries; Diffraction 





Remarks on the Modified Potassium Dihydrogen Phosphate Some Calculations on the Jahn-Teller Effect in Octahedral 


Model of a Ferroelectric—F. Y. Wu. 168, 539 (1968) 


Statistical Effects of Superexchange in Binary Mixtures with 
One Magnetic Component—G. M. Bell and D. A. Lavis. 168, 


543 (1968) 


41.3 Long-Range Magnetic Order (see also 49) 





Singlet-Triplet Formulation for Dilute Magnetic Alloys. I. 
s-d Exchange Model—Gerald Horwitz, Shlomo Alexander, 
and Moshe Fibich. 168, 495 (1968) 

Singlet-Triplet Formulation for Dilute Magnetic Alloys. II. 
The Anderson Model—Moshe Fibich and Gerald Horwitz. 


On the Bethe Hypothesis for the Anisotropic Heisenberg 
Chain—Michael Flicker and Harvey S. Leff. 168, 578 
(1968) 


Dynamic Effects in s-f Ferromagnetism—Peter A. Fedders. 


168, 631 (1968) 


Systems—W. Thorson and W. Moffitt. 168, 362 (1968) 
Evidence of Two Forms of Cobaltous Oxide—Hang Nam Ok 
and James G. Mullen. 168, 550 (1968) 
Theoretical Developments and Experiments on the Multiple 
Anomalous Transmission of X Rays—Andrew L. Dalisa, 
Alfred Zajac, and Chiu Hung Ng. 168, 859 (1968) 


42.2 Surfaces, Interfaces, and Films; Growth 


(see also 26) 


Orientational Dependence of the Flux- Flow Resistivity and 
Critical Current Density in Type-II Superconducting Foils— 
W. C. H. Joiner and G. E. Kuhl. 168, 413 (1968) 

Quantum Theory of Transport in Narrow Channels—C. B. 


Duke. 168, 816 (1968) 
Energy and Lifetime of Space-Charge-Induced Localized 
States—M. E. Alferieff and C. B. Duke. 168, 832 (1968) 
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Lattice Dynamics of Microcrystallites—L. S. Kothari and 
C. M. Singal. 168, 952 (1968) 


42.3 Lattice Dynamics (see also 45) 





Isotope Effect in Crystal-Field Splitting—Chao-Yuan Huang. 
168, 334 (1968) 

Ultrasonic Measurement of the Nonlinearity Parameters of 
Copper Single Crystals—W. B. Gauster and M. A. Brea- 
zeale. 168, 655 (1968) 

Random Impurity Problem—P. S. Pershan and W. B. Lacina. 
168, 725 (1968) 

Neutron Scattering from an 2-Dimensional Lattice (n=1,2, 
3)—L. S. Kothari and I. C. Goyal. 168, 752 (1968) 

Covalent Bond in Crystals. I. Partially Ionic Binding—J. C. 


Phillips. 168, 905 (1968) 
Covalent Bond in Crystals. III. Anisotropy and Quadrupole 


Moments—J. C. Phillips. 168, 912 (1968) 

Covalent Bond in Crystals. IV. Lattice Deformation Ener- 
gies—J. C. Phillips. 168, 917 (1968) 

Lattice Dynamics of Microcrystallites—L. S. Kothari and 
C. M. Singal. 168, 952 (1968) 

Lattice Dynamics of Lithium Fluoride—G. Dolling, H. G. 
Smith, R. M. Nicklow, P. R. Vijayaraghavan, and M. K. 
Wilkinson. 168, 970 (1968) 

Lattice Dynamics and Second-Order Raman Spectrum of 
CsF—John R. Hardy and Arnold M. Karo. 168, 1054(1968) 

Far Infrared Properties of Lattice Resonant Modes. I. 
Isotope Shifts—R. D. Kirby, I. G. Nolt, R. W. Alexander, 
Jr., and A. J. Sievers. 168, 1057 (1968) 

Low-Temperature Anharmonicity and the Debye-Waller 
Factor—J. G. Dash, D. P. Johnson, and W. M. Visscher. 
168, 1087 (1968) 


42.4 Static Thermal and Mechanical Properties 
(see also 33) 


Thermal Expansion and Magnetostriction of La Metal at 
Low Temperatures—K. Andres. 168, 708 (1968) 
Photoelastic Measurements of the Volume Expansion by the 





U-—~F and U—a Transformation in KBr—F. Liity, 8. Costa 


Ribeiro, S. Mascarenhas, and V. Sverzut. 168, 1080 (1968) 


43 IMPERFECTIONS AND IMPURITIES; ALLOYS 
(see also 4(6-9).3) 


43.1 Defects and Dislocations (see also 48.7) 





Atomic Arrangement in Vitreous Selenium—Roy Kaplow, 
T. A. Rowe, and B. L. Averbach. 168, 1068 (1968) 


43.3 Impurities (see also 43.5) 





Concentration- and Compensation-Dependent Spin- Lattice 
Relaxation in n-Type Silicon—G. Yang and A. Honig. 168, 
271 (1968) 

Magnetic Impurities and Superconductivity below the Kondo 
Temperature. Nagaoka’s Model—M. J. Zuckermann. 168, 
390 (1968) 

Closed Form Solution for the Collective Bound State due to 
the s-d Exchange Interaction—Akio Yoshimori. 168, 493 
(1968) 

Singlet-Triplet Formulation for Dilute Magnetic Alloys. I. 
s-d Exchange Model—Gerald Horwitz, Shlomo Alexander, 
and Moshe Fibich. 168, 495 (1968) 

Singlet-Triplet Formulation for Dilute Magnetic Alloys. II. 
The Anderson Model—Moshe Fibich and Gerald Horwitz. 
168, 508 (1968) 
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Random Impurity Problem—P. S. Pershan and W. B. Lacina. 
168, 725 (1968) 

Phonon-Induced Electron Transitions in n-Type Germanium 
and Silicon—Andrzej Myszkowski and Michat Rogala. 168, 
768 (1968) 

Infrared Donor-Acceptor Pair Spectra Involving the Deep 
Oxygen Donor in Gallium Phosphide—P. J. Dean, C. H. 
Henry, and C. J. Frosch. 168, 812 (1968) 

Sharp-Line Donor-Acceptor Pair Spectra in AISb—M. R. 
Lorenz, T. N. Morgan, G. D. Pettit, and W. J. Turner. 
168, 902 (1968) 

Evidence for Self-Activated Luminescence in GaAs: The 
Gallium Vacancy-Donor Center—E. W. Williams. 168, 
922 (1968) 

Theory of Isotopic Effects in the Electron-Phonon Inter- 
action—J. A. D. Mitthew and A. Hart-Davis. 168, 936 
(1968) 

Lattice Sidebands of Vibrational Spectra and Their Pres- 
sure Dependence—M. A. Cundill and W. F. Sherman. 168. 
1007 (1968) 


43.4 Atomic Diffusion and Mobility (see also 33.5) 





Effect of the Translational-Diffusion Mechanism on the Low- 
Field NMR Spin-Lattice Relaxation Time in the Rotating 
Reference Frame: Calculation of the Order Parameter p— 


David C. Ailion and Pei-Pin Ho. 168, 662 (1968) 


43.5 Alloys (see also 43.3) 





Study of the Superconductivity of the Intermetallic Com- 
pounds U,Mn, U,Fe, U,Co, and U,Ni and Alloys Formed 
between Them—H. H. Hill and B. T. Matthias. 168, 464 
(1968) 

Statistical Effects of Superexchange in Binary Mixtures with 
One Magnetic Component—G. M. Bell and D. A. Lavis. 168, 
543 (1968) 

Internal-Field Variations with Temperature for the Two 
Sublattices of Ordered FeAl and Fe,;Si—Mary Beth Stearns. 
168, 588 (1968) 

Electron States in Dilute Disordered Alloys— Edward A. 
Stern. 168, 730 (1968) 


44 ELECTRONIC STRUCTURE AND PROPERTIES 
(see also 4(6-9).4) 


44.1 Electron States; Band Structure (see also 45) 





Electronic Structure of Rare-Earth Metals. I. Relativistic 
Augmented-Plane-Wave Calculations—S. C. Keeton and 
T. L. Loucks. 168, 672 (1968) 

Electronic Structure of Rare-Earth Metals. I. Positron 
Annihilation—R. W. Williams and A. R. Mackintosh. 168, 
679 (1968) 

Dynamics of Electrons in Solids in External Fields—J. Zak. 
168, 686 (1968) 

Gravitationally Induced Electric Fields in Conductors—A. J. 
Dessler, F. C. Michel, H. E. Rorschach, and G. T. Tram- 
mell. 168, 737 (1968) 

Quantum Spectroscopy of the Low- Field Oscillations in the 
Surface Impedance—R. E. Prange and Tsu-Wei Nee. 168, 
779 (1968) 

Nonparabolicity of the Gray-Tin I,” Conduction Band—Bruce 
L. Booth and A. W. Ewald. 168, 796 (1968) 

Anisotropy of the Gray-Tin I,’ Conduction Band—Bruce L. 
Booth and A. W. Ewald. 168, 805 (1968) 
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de Haas-van Alphen Effect and Fermi Surface of White Tin— 


J. E. Craven and R. W. Stark. 168, 849 (1968) 


Landau Levels in Uniaxially Stressed Zinc- Blende-Type 
Semiconductors—Jan Blinowski and Marian Grynberg. 168. 
882 (1968) 


Covalent Bond in Crystals. II. Partially Ionic Binding—J. C. 


Phillips. 168, 905 (1968) 


Covalent Bond in Crystals. III. Anisotropy and Quadrupole 


Moments—J. C. Phillips. 168, 912 (1968) 


Covalent Bond in Crystals. IV. Lattice Deformation Ener- 


gies—J. C. Phillips. 168, 917 (1968) 


Pseudopotential Calculation of the Optical Constants of 
MgO from 7-28 eV—C. Y. Fong, W. Saslow, and Marvin L. 


Cohen. 168, 992 (1968) 


44.2 Electric and Magnetic Susceptibilities and 





Polarizations (see also 49.6) 





Dielectric Relaxation of Rochelle Salt—F. Sandy and R. V 


Jones. 168, 481 (1968) 


Remarks on the Modified Potassium Dihydrogen Phosphate 
Model of a Ferroelectric—F. Y. Wu. 168, 539 (1968) 


Upper Bound on the Magnetoelectric Susceptibility—W. F. 
Brown, Jr., R. M. Hornreich, and S. Shtrikman. 168, 574 
(1968) 


Splitting by Conduction-Electron Spin Resonance in Potassi- 
um—A. W. Overhauser and A. M. de Graaf. 168, 763 
(1968) 


Measurement of the g Value of Conduction Electrons in 


Lithium Metal—N. S. VanderVen. 168, 787 (1968) 


ANALYTIC SUBJECT INDEX 


Erratum: Coupled-Wave Solution of Harmonic Generation in 
an Optically Active Medium—Paul P. Bey and Herbert 
Rabin. (162, 794 (1967)] 168, 1094 (1968) 


Quantum Theory of Field Attenuation—B. R. Mollow. 168, 
1896 (1968) 


45 TRANSPORT PROPERTIES 
(see also 33.5 and 4(6-9).5) 


45.2 Thermal Conduction (see also 42.3) 





Field Effect on the Cochran Modes in SrTiO, and KTaQ;— 
E. F. Steigmeir. 168, 523 (1968) 


45.3 Electrical Conduction (see also 44.1) 





Phonon-Induced Electron Transitions in n-Type Germanium 
and Silicon—Andrzej Myszkowski and Michat Rogala. 168, 
768 (1968) 


Quantum Theory of Transport in Narrow Channels—C. B. 
Duke. 168, 816 (1968) 


Energy and Lifetime of Space-Charge-Induced Localized 
States—M. E. Alferieff and C. B. Duke. 168, 832 (1968) 


Effects of Nonparabolicity on Non-Ohmic Transport in InSb 
and InAs—D. Matz. 168, 843 (1968) 


45.4 Magneto- Transport Effects (see also 44.1) 





Spin-Disorder Scattering and Magnetoresistance of Magnetic 
Semiconductors—C. Hass. 168, 531 (1968) 


de Haas-van Alphen Effect and Fermi Surface of White Tin— Quantum Spectroscopy of the Low- Field Oscillations in the 
J. E. Craven and R. W. Stark. 168, 849 (1968) 


Surface Impedance—R. E. Prange and Tsu-Wei Nee. 168, 
779 (1968) 


44.3 Optical Emission and Absorption (see also 11, 12, 
22, and 48.7) 





46 METALS AND SEMIMETALS (see also 49) 
Plasmon Contribution to the Ultraviolet Absorbing Power 
of the Alkali Metals—R. J. Esposito, L. Muldawer, and 


46.1 Collective and Critical Effects (see also 41) 
Philip E. Bloomfield. 168, 744 (1968) 





Infrared Donor-Acceptor Pair Spectra Involving the Deep 


Oxygen Donor in Gallium Phosphide—P. J. Dean, C. H. 
Henry, and C. J. Frosch. 168, 812 (1968) 
Energy-Dependent Capture Cross Sections and the Photo- 
luminescence Excitation Spectra of Gallium Phosphide 
above the Threshold for Intrinsic Interband Absorption— 
P. J. Dean. 168, 889 (1968) 
Sharp-Line Donor-Acceptor Pair Spectra in AISb—M. R. 


Lorenz, T. N. Morgan, G. D. Pettit, and W. J. Turner. 
168, 902 (1968) 


Splitting by Conduction-Electron Spin Resonance in Potassi- 
um—A. W. Overhauser and A. M. de Graaf. 168, 763 
(1968) 


46.2 Crystal Structure and Properties (see also 42) 





Ultrasonic Measurement of the Nonlinearity Parameters of 
Copper Single Crystals—W. B. Gauster and M. A. Brea- 
zeale. 168, 655 (1968) 
Atomic Arrangement in Vitreous Selenium—Roy Kaplow, 

T. A. Rowe, and B. L. Averbach. 168, 1068 (1968) 


Optical Properties of SrTiO, in the Region of the Absorption : 
Edge—M. I. Cohen and R. F. Blunt. 168, 929 (1968) 46.3 Imperfections and Impurities; Alloys 


Theory of Isotopic Effects in the Electron-Phonon Inter- 
action—J. A. D. Matthew and A. Hart-Davis. 168, 936 
(1968) 


Energy Transfer and Optical Properties of TI’ Centers in 

Nal(Tl) Crystals—M. P. Fontana and W. J. Van Sciver. 
168, 960 (1968) 

Power and Bandwidth of Spontaneous Parametric Emission— 
R. L. Byer and S. E. Harris. 168, 1064 (1968) 


Field-Correlation Effects in Two-Photon Processes—P. 
Lambropoulos. 168, 1418 (1968) 


44.4 Optical Propagation and Properties (see also 23) 





Temperature Dependence of Raman and Rayleigh Scattering 


in LiNbO, and LiTaO,—W. D. Johnston, Jr., and I. P. 
Kaminow. 168, 1045 (1968) 





(see also 43) 


Magnetic Impurities and Superconductivity below the Kondo 
Temperature. Nagaoka’s Model—M. J. Zuckermann. 168, 
390 (1968) 


Singlet-Triplet Formulation for Dilute Magnetic Alloys. I. 
s-d Exchange Model—Gerald Horwitz, Shlomo Alexander, 
and Moshe Fibich. 168, 495 (1968) 

Singlet-Triplet Formulation for Dilute Magnetic Alloys. I. 
The Anderson Model— Moshe Fibich and Gerald Horwitz. 
168, 508 (1968) 

Erratum: Electric Field Gradients in Dilute Alloys of 
Copper with Nonmagnetic Transition Impurities—M. T. 
Béal-Monod. [164, 360 (1967)] 168, 654 (1968) 
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Low-Temperature Specific Heats of Zr-Ti, Zr-Hf, and Zr- 
Se Alloys—J. O. Betterton, Jr., and J. O. Scarbrough. 198, 
715 (1968) 

Electron States in Dilute Disordered Alloys— Edward A. 
Stern. 168, 730 (1968) 


46.4 Electronic Structure and Properties (see also 44) 





Electronic Structure of Rare-Earth Metals. I. Relativistic 
Augmented-Plane-Wave Calculations—S. C. Keeton and 
T. L. Loucks. 168, 672 (1968) 

Electronic Structure of Rare-Earth Metals. II. Positron 
Annihilation—R. W. Williams and A. R. Mackintosh. 168, 
679 (1968) 

Dynamics of Electrons in Solids in External Fields—J. Zak. 
168, 686 (1968) 

Magnetoresistance of Tin Over a Large Range of Magnetic 
Fields—J. Gerald Anderson and R. C. Young. 168, 696 
(1968) 

Thermal Expansion and Magnetostriction of La Metal at 
Low Temperatures—K. Andres. 168, 708 (1968) 

Electron States in Dilute Disordered Alloys— Edward A. 
Stern. 168, 730 (1968) 

Gravitationally Induced Electric Fields in Conductors—A. J. 
Dessler, F. C. Michel, H. E. Rorschach, and G. T. Tram- 
mell. 168, 737 (1968) 

Plasmon Contribution to the Ultraviolet Absorbing Power 
of the Alkali Metals—R. J. Esposito, L. Muldawer, and 
Philip E. Bloomfield. 168, 744 (1968) 

Magnetic Breakdown Effects in Helicon Propagation in 
White Tin—D. A. Hays and W. L. McLean. 168, 755 (1968) 
Splitting by Conduction-Electron Spin Resonance in Potassi- 
um—A. W. Overhauser and A. M. de Graaf. 168, 763 

(1968) 

Quantum Spectroscopy of the Low- Field Oscillations in the 
Surface Impedance—R. E. Prange and Tsu-Wei Nee. 168, 
779 (1968) 

Measurement of the g Value of Conduction Electrons in 
Lithium Metal—N. S. VanderVen. 168, 787 (1968) 

de Haas-van Alphen Effect and Fermi Surface of White Tin— 
J. E. Craven and R. W. Stark. 168, 849 (1968) 


46.5 Transport Properties (see also 45) 





The Velocity of Ultrasound in Lithium-Ammonia Solutions— 
D. E. Bowen, J. C. Thompson, and W. E. Millett. 168, 114 
(1968) 

Magnetic Breakdown Effects in Helicon Propagation in 
White Tin—D. A. Hays and W. L. McLean. 168, 755 (1968) 


46.6 Atoms, Nuclei, and Particles in Metals 


Erratum: Electric Field Gradients in Dilute Alloys of 
Copper with Nonmagnetic Transition Impurities—M. T. 
Béal-Monod. [164, 360 (1967)] 168, 654 (1968) 





46.7 Semimetals 





Atomic Arrangement in Vitreous Selenium—Roy Kaplow, 
T. A. Rowe, and B. L. Averbach. 168, 1068 (1968) 


47 SEMICONDUCTORS 
47.1 Collective and Critical Effects (see also 41) 





Spin-Disorder Scattering and Magnetoresistance of Magnetic 
Semiconductors—C. Hass. 168, 531 (1968) 
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47.3 Imperfections and Impurities; Doping (see also 43) 





Phonon-Induced Electron Transitions in »-Type Germanium 
and Silicon—Andrzej Myszkowski and Michat Rogala. 168, 
768 (1968) 

Infrared Donor-Acceptor Pair Spectra Involving the Deep 
Oxygen Donor in Gallium Phosphide—P. J. Dean, C. H. 
Henry, and C. J. Frosch. 168, 812 (1968) 

Effect of Te and S Donor Levels on the Properties of 
GaAs,.,P, near the Direct-Indirect Transition—M. G. 
Craford, G. E. Stillman, J. A. Rossi, and N. Holonyak, Jr. 
168, 867 (1968) 

Energy-Dependent Capture Cross Sections and the Photo- 
luminescence Excitation Spectra of Gallium Phosphide 
above the Threshold for Intrinsic Interband Absorption— 
P. J. Dean. 168, 889 (1968) 

Sharp-Line Donor-Acceptor Pair Spectra in AISb—M. R. 
Lorenz, T. N. Morgan, G. D. Pettit, and W. J. Turner. 
168, 902 (1968) 

Evidence for Self-Activated Luminescence in GaAs: The 
Gallium Vacancy-Donor Center—E. W. Williams. 168, 
922 (1968) 


47.4 Electronic Structure and Properties (see also 44) 





Dynamics of Electrons in Solids in External Fields—J. Zak. 
168, 686 (1968) 

Nonparabolicity of the Gray-Tin I,” Conduction Band— Bruce 
L. Booth and A. W. Ewald. 168, 796 (1968) 

Anisotropy of the Gray-Tin I,” Conduction Band—Bruce L. 
Booth and A. W. Ewald. 168, 805 (1968) 

Effect of Te and S Donor Levels on the Properties of 
GaAs,_,P, near the Direct-Indirect Transition—M. G. 
Craford, G. E. Stillman, J. A. Rossi, and N. Holonyak, Jr. 
168, 867 (1968) 

Landau Levels in Uniaxially Stressed Zinc-Blende-Type 
Semiconductors—Jan Blinowski and Marian Grynberg. 168. 
882 (1968) 

Energy-Dependent Capture Cross Sections and the Photo- 
luminescence Excitation Spectra of Gallium Phosphide 
above the Threshold for Intrinsic Interband Absorption— 
P. J. Dean. 168, 889 (1968) 

Covalent Bond in Crystals. II. Partially Ionic Binding—J. C. 
Phillips. 168, 905 (1968) 

Covalent Bond in Crystals. III. Anisotropy and Quadrupole 
Moments—J. C. Phillips. 168, 912 (1968) 

Covalent Bond in Crystals. IV. Lattice Deformation Ener- 
gies—J. C. Phillips. 168, 917 (1968) 

Evidence for Self-Activated Luminescence in GaAs: The 
Gallium Vacancy-Donor Center—E. W. Williams. 168, 

922 (1968) 


47.5 Transport Properties (see also 45) 





Quantum Theory of Transport in Narrow Channels—C. B. 
Duke. 168, 816 (1968) 

Energy and Lifetime of Space-Charge-Induced Localized 
States—M. E. Alferieff and C. B. Duke. 168, 832 (1968) 
Effects of Nonparabolicity on Non-Ohmic Transport in InSb 

and InAs—D. Matz. 168, 843 (1968) 


47.6 Atoms, Nuclei, and Particles in Semiconductors 





(see also 20) 


Concentration- and Compensation-Dependent Spin- Lattice 
Relaxation in n-Type Silicon—G. Yang and A. Honig. 168, 
271 (1968) 











48 INSULATORS (see also 34 and 49) 


48.1 Collective and Critical Effects (see also 41) 





Elementary Excitations in fcc Solid Ortho-Hydrogen—J. C. 
Raich and Richard D. Etters. 168, 425 (1968) 

Temperature Dependence of Raman and Rayleigh Scattering 
in LiNbO, and LiTaO,—W. D. Johnston, Jr., and I. P. 
Kaminow. 168, 1045 (1968) 


48.2 Crystal Structure and Properties (see also 42) 





Third-Order Elastic Moduli of Barium Fluoride—D. Gerlich. 


168, 947 (1968) 

Lattice Vibrations of Yttrium Vanadate—S. A. Miller, H. H. 
Caspers, and H. E. Rast. 168, 964 (1968) 

Lattice Dynamics of Lithium Fluoride—G. Dolling, H. G. 
Smith, R. M. Nicklow, P. R. Vijayaraghavan, and M. K. 
Wilkinson. 168, 970 (1968) 

Lattice Dynamics of Lithium Hydride—J. L. Verble, J. 
Warren, and J. L. Yarnell. 168, 980 (1968) 

Lattice Dynamics and Second-Order Raman Spectrum of 
CsF—John R. Hardy and Arnold M. Karo. 168, 1054(1968) 

Far Infrared Properties of Lattice Resonant Modes. I. 


Isotope Shifts—R. D. Kirby, I. G. Nolt, R. W. Alexander, 
dr., and A. J. Sievers. 168, 1057 (1968) 


48.3 Imperfections and Impurities; Amorphous Solids 
(see also 43) 





Theory of Isotopic Effects in the Electron-Phonon Inter- 
action—J. A. D. Matthew and A. Hart-Davis. 168, 936 
(1968) 

Far Infrared Properties of Lattice Resonant Modes. I. 
Isotope Shifts—R. D. Kirby, I. G. Nolt, R. W. Alexander, 
dr., and A. J. Sievers. 168, 1057 (1968) 


48.4 Electronic Structure and Properties (see also 44) 





Dielectric Relaxation of Rochelle Salt—F. Sandy and R. V. 
Jones. 168, 481 (1968) 

Optical Properties of SrTiO, in the Region of the Absorption 
Edge—M. I. Cohen and R. F. Blunt. 168, 929 (1968) 

Depolarization of Raman Scattering in LaCl,;—C. K. Asawa, 
R. A. Satten, and O. M. Stafsudd. 168, 957 (1968) 
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Isotope Effect in Crystal-Field Splitting—Chao-Yuan Huang. 
168, 334 (1968) 


Far-Infrared Spectra of Iron-Doped MgO—J. Y. Wong. 168, 
337 (1968) 


Three-Spin Cross Relaxation in Cr**:K,;Co(CN),—Jan M. 
Minkowski. 168, 348 (1968) 

Electron Spin Resonance of Tripositive Curium in ThO, and 
CeO,—M. M. Abraham, C. B. Finch, and G. W. Clark. 168, 
933 (1968) 

Magnetic Interactions between Rare-Earth Ions in Insula- 
tors. L Accurate Electron-Paramagnetic-Resonance De- 
termination of Gd Pair-Interaction Constants in LaCl,— 


M. T. Hutchings, R. J. Birgeneau, and W. P. Wolf. 168, 
1026 (1968) 


48.7 Color Centers (see also 43.2) 





Energy Transfer and Optical Properties of Tl* Centers in 
Nal(Tl) Crystals—M. P. Fontana and W. J. Van Sciver. 
168, 960 (1968) 

Luminescence from ICI Vx-Center~—Electron Recombina- 
tion amd Localized Exciton Decay in KCl:I—Lawrence 8. 
Goldberg. 168, 989 (1968) 

Characteristics of the Thallous Dimer Center in Sodium 


Iodide—G. K. Herb, M. P. Fontana, and W. J. Van Sciver. 
168, 1000 (1968) 


Photoelastic Measurements of the Volume Expansion by the 
U-~- # and U-- a Transformation in KBr—F. Liity, S. Costa 
Ribeiro, S. Mascarenhas, and V. Sverzut. 168, 1080 (1968) 


49 MAGNETIC MATERIALS AND FERROELECTRICS 
(see also 41.3) 


49.1 Collective and Critical Effects (see also 41.3) 


Upper Bound on the Magnetoelectric Susceptibility—W. F. 
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Richard A. Isaacson and Jeffrey Winicour. 168, 1451 
(1968) 

Stable States of a Scalar Particle in Its Own Gravitational 
Field—David A. Feinblum and William A. McKinley. 168, 
1445 (1968) 
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D. K. Robinson, M. Sakitt, O. Skjeggestad, J. Canter, Y. 
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Electron Trident and Pair Production at 500 MeV—B. Gros- 
setéte, R. Tchapoutian, D. J. Drickey, and D. Yount. 168, 
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